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l 

- <D> i mmm .tt. mr-t- & i9rt»««&iwbe«i*> & 

3 * »tfb«fe#X k UT, <b#^CI«fc 
o^fliftSSISfeJKtfft** 1 ottHWatcS. iKEMb 

a* 2 ©sf^HiiKsj^aii-s.TjBfesirr* £ £ few 

u 

f»ffiUH#w«fte«f4. ifiiteTUte&iwifcy aow*- k. 

*U AU&tflllPfcflU AP^mjt2HmU/i<^^- 
©--ZrcMBBiitBHi:! U M»P*WIEW1»Ry jK>W<-<0 
#/jWJKiMtlJHl.|-rS^y ffiflBHWRyjJOV' 
y<- fe|ii|*g«-a:« I 5 -®*. *©UlP**BWBHW«y iJOV 
^<-©-0f«)«Bffii®» 1 ©ffcSK::* y . £QMflflK£*>fe 
•^tja^Fi<bi^4{ltJiifti-5^m«^l9:k, ^© 

iimtfmmnviv *^-©--#©«j<oig 2 

ffJMJt y sft»U/<-ofllt&fflflBifii©8iHli!!R 2 ©ffiKirfclJST 
S"; >^-*%iPKsC. AWES' y ^-©AnaWRBSS 1 



♦ 

(2) $BW-8-2 8 8 24 2 

2 

* y y^- ©AP**B9IEJB 2 ©ffiKK §■ (rmrfiUiffi 
Etf*{Jtt&^««:fffl&UT. KlEtfXfcffiffiiS'y V^- 

mam 5 ] wmv&mx. * y «wiij«a»» &swb 
fcv^^fc«^b^fc$Wbi-*:rsi:. «fbSirt 
ffiriE^b^WHBats^rt^fe'^-r, im±^wmzB 

k Apfttfriipfewu Ai-i*«iM^y*>/^- 

©-J&fflJHiiBKBHP U aSP* s r5ofliir j ]^y dOW<-ffl 
flto6r©*HflffCB8p-r*'>y>y-i:. lw^rHWJ*> 

fcEites-fcs-^Kfc, ^wmpA^Hapjiaf^y jK^ 

^Wa^F^b^s4^i-sm^«t^Bii:, *<o 

fCp^MBaHmy jjopy^-©-/j<o«Biisi«>as 2 ©mb 

flfcfeiSMbiMfciiittfrrsj^Btt. 

(a) fl9EiD|*R^atrj:y'>y v^-*«i!i|teu wiUiy 
y >^-©AP**(WHEW 1 ofitHKiSJti: SI-flMfflBUW 

J» ^^W^^fPfjLTnyte^^^>fb^^ijyniI^ 

( b ) mmmi&m~£ y s/y >^-3Wh«ku uwd^ 
y v^-©AP**a?iffi» 2 ofiaa^ t tiijnTOi 

KflWfti-SXg. &t>*mfntlXS (a) 2fetT (b) 

am. 

affc-r*afbs. ^t/MMiTj^A^mi^b^^. m 
u 

iiWiifb^unRrtiart©. t»iiiJ»fba»^ojR«^xKi 
wmsnx v ^ k -ts^b^awjasatsiH. 

5<? wm^mmtmcmm^n. mut&mmmte 
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t»BWb^SUUK(l«SSW 4: nuitBSI^ 4: <DIKItf>4>fc < 4: t 

(WFJoanwi&iiaMB] 

[0001] 
[0 0 0 2] 

[t&fra&ftil dram, v-r^a^D^y+K- d-ft* 
W4: l/c, A l U < teA l ^^MBOTfcJflv^Jtrr 
2*U HBI8JlhfelB4:l/tA 1 HJt^ fij8Safifit**+ 

fl£-F*-tt-6i4:*«SaiJRnSrC**fc*1?*S. ill 
4| : T*f£. ia^Mf;W^*Al (2. 8mJ1 • cm) Wfc* 
i yffiv^c u ( 1 . 1 (iQ. • c m) &Wn0fifc^#;fti: 

[0 0 0 3] cuii AiKjfc^aaaa8t«)JStt<fcx* 

< . * h -f ^ 1/ — s 1/ ^ 1> D 

u fe JU v *6 d 4: K «fc y l&fftt&flMHtt t. i*B±$«t*$ - 4: ** 

[0 0 0 4] £ZZX\ Z.(D&?&UntzmiLZG-t£ 

ztmmxa ftzcuM&iz. &T<osfi8iii©fc*>. x 

bftSlttNil&BBKSIfiltt. U y^7< 6 i^>* 
xbtfv^-^v^, c;ftfcv**4:Ufcliaftfc«W 

[0005] -ecT-iaja. S!t0&jKisfi^imK^?'b 

[0006] ffltoii^SilSSa^iScW/c&dfi. ilWafctt- 

/^^yv^jfcicifflDftaaBBfS* (pvd) -ra. tm 
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44:* fc'7 *-;WPfflSMi?U*. HtttJBIIUUW 
«fc U t h JtoWKv\fcib, J: 5 «elftfi&Li^tc 

PVDjaci?^— «c«Bl%»5i4:{«$*ia«C«c*. i 

oitdix. mm®m®i(D&nMb¥fmmm ccvdj 

i S c u H^«Jm&*frS*S£ *vc ^ 6. 
[0 0 0 7] CVD^{lJ;U^L//cC 

^yTJBT'UBfejyjR*«&*n*. ^y7«4:UT*i. 
::o^y7JB4:Cuf|||H4:<o|BIfflfft«H!fe*qsiv\ 

[0008] «c*,\ ji^Hjj&^i^iaji, weffiFfl&^iin 

fmfct&*mH&tt<tM(ttovto y , j jb»c u 4: 

g©l^:r^.T'(i3^]^^^i^?a©ISiJM^^4i * 
[0 0 0 9] w#ffi%fii..h«-tt«— oo/flfti: UT. A 

c:<otr»%iliMJrt-*Xl«4:U-Cli. (Applied Ph 
ysics Letter, Vol. 59, P. 2332-2334(1991)) 3ili|$CDS. 
K. Reynolds hVfifaSC&lbh. CCT'li. T a 

TflteSifif* a r-r ^-vk: «k y^y ^ y v^/u t«sR 

[0 0 10] L*»U 4fetffiSir^£D^i5W^i*\ 
4? ^ > aJv-M* t*7 A'JBfiSfflOfC - >T'* €> 4» 

4» CVD»{S^»Oitti^y---=>^HOKIHt^U< 

»r JS^Bco/snjeaa & c v d w&ntt&m\z3m u 

feMBa*«i&K4: & y . KM<0*Si{b4: ISBfl>«8Wbft JS 
<4:v^|HHB***6. 

[0 0 11] «f«tt%iHi±*-ttSti5— "3©36rife4:U 
T. JdE/<U TW4: C uf«I»©IHI^*Sltt4:W«>*fc«> 
OfffiffilB (m«JB) 4»»*-JSrS*****. flUAJ*. T i 
fe/^JTH-hl-JIHRU §l*«*Cu*:KIIH-*ift^ 



5 

ftt>fti\ 3EK:. jfii«Sco^lKb«i#^T. mmsitMUfi 
MWh& ^ U «rri?iiffl*«ISIff iBPHfefe-f* 

c»i/"Ciif«)*#ji?r*^t < fty. Ktsw>jfflftjfc#M:ei 

[0 0 12] J&l-fciifc^TSfcJ^fc, t&fc&ffifcffl^T 

»j c u m\$ i kmm-tz>m&i~&\ l ^-ax wmiTmt c 

ffiHRRMKfe C V D^K ± 

*s^«iW0Mb^« feffltf&TS c u 

t?{±. c, o, FtfcummwzfMMatVTmx-t- 
c uHswfn^ttic^p P m<7)mjtii^»^mA-rs. * 

[0 0 13] CVDCJcy^lS^nfcCufflBtrfiKl^SW 

feCDfW.J-' I « #l*.tfC^O 5Wb^tf&fcftcD& 
<|iKCu»|iKiEA-r3/i«)T*&S. t^oT, CVD 

&fim®fcf^v>^-mm.*w&tz> z\ £ iz j; y ^sn 

•t'OJiafcW.) j££;ftftv > J: 9 fiBft^fC V DEJS 
[o o 1 4] ifflttjfi. iflw>iBfbiMSrt?*«^-9-7 

*MHfb^WOf^«W«i:ffirx?*S (Hfac) Cu (tm 
vs (A#f7^-D7'fe^7th>- hU^^Vt* 
=^S/7>fH) ^ov^Tffi»r**IIRfcUT. Jour 
nal de Phisique IV, Colloq 
ue C 2, pp27 1-278 (1991) {wH2®CD 
J. A. T. No rman^KiSmfcfcfrS&'Sp 

-SJxtttffrfleSs (AES) K«fcy#*rUT*jy. c, 
F, OflDJ:5&^*MW>rrT?fi. *<OlftimailW4Jl5* l 

/nv^T^ltftfeWrOfcaK^Jc. HfppmOC, F, 

[0 0 16] Cutf09fli5(ffi0t*'&2. 0m!)- 



(4) iHfOB 5 | i 8-2 8 8 2 4 2 

6 

cmt / 05 C u K Jfc^T 1 0 %VM:t> ^ \ {£ o 
T. «£>CVDftflir£JDVT:. HCBWttA^Baffii 

s. 

[0017] — Jr. C u ttfflSfc© J: 5 £ 

^y 7ffl±«K«*tia** ><y T®M*-^^i^ 
iwbnre«*>*vxv^a. nwac u#g#;&jn^/d$c vd 

fl!i»M>-x^cu«i«cffld»*%ii y«w\ z<Dfz&>. 

^r«T«Ub-C*©C u ©gSiKfett. GfMtfbWftv Mfe 

c u mmwifflz.nv*>v u 4*rtf«*«p v Dife«e if© 

[0 0 18] fi|J*,, CVDffiCJSV^-CttPVDifcfcJfclSE 

20 w&vm&kttt*. ztib&wmtiizxv^ mm 
[0019] jjEuaaafeiifSftu wwy-ottnfecu 

Tfimiaab/i S. K. Reynolds tsOyfaScifijb 
Ji? uJ(IB6Sfli»CT aMfifftA r-f *>K«ty^«y* 'J > 
^b^PllilifJ UfeW»-FT-3l Cu*CVDirj:yj«IBl 

i/T » y . cvd ii^Tit!i^irim©^?gaifhm* s ±* J s 

fc*, C u jJMI-f- 2 5 0 n mT?spjWJi©ja*f & Cu» 

[0020] ^^v^xy^-y^t.tfeftvMBMO 
7J-asCD#[Ri^t L/Ti± (WIC conference, i J 254( 199 
0)) aam^N. Awaya/boaftJt****. -ClT'ti. 
/<y 7JWJ:irC u fe^< X/^y ^ y V^Ki y JMS 
^ U CVD^J:*CuiBmrotTJfiCu«|4*3(ei?c» 

Ct(Zj;-DT. CVDnS£DTfl!lCu^lfn-C*cOCuMflS^ 
[0 0 2 1] 

*Src»4C VDScic -ZMf&istiZ c u sM&^nWh 

na»©fco©^/< y * v i"nm&>&wi t ft y , is© 



(5) 
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tztbOMMVX (fc'T*-^) T-fcS^W*, 7.Ay$ 



[0 0 2 2] Cu-CVDl^fcWSM^^© JO 

* (il o) i&^umm (o 2 ) ^n<yj*fciis-r5#i8i 

V. Gelatos h<DmXX'\& CVD%mtfXT'$>?> (H 
Tac) Cu (tmvs) izll* OfcgsiiirfS (MRS BU 
LLETIN,vol.xix,No.8, pp. 49-54(1994) ) d ttffttMS 

r^illl L&<- >T'ffr?K L C u JI&D 4 fflFJBJLtKJtthrt-S £ N 

[0 0 2 3] Z. Hammad i bOffijCVl^ 

CVDM^XfMCu (acac)i KCm £i3Sifl| 
"tS (J.Appl,Phys.,vol.73, pp5213-5215(1993)) Cli: 

tf&mztox&v. cvDMnrfrmo* fcfliss&u o, 
mcommxmo 2 fsr-* u , a 1 mmizjt^xm m 

[0024] d o «k 5 ^ & 

^rr *ifM»««i^«iao-ffit »v >x «. c v c «* 

(h f ac) Cu" (tmv s) 

-»Cu+ (h f a 
[0 0 3 0] ::t'(hf ac). Cu^&zMomib 

[0 0 3 1] (hf ac) Cu" (tmv 40 

s) coftmRfo&i a ox^t^^tzismiz^^xt>mn 

- 1 \mmv>ftk& zx-nrnz tz$>. c u mv>*Mr 

^-mifn^f^a^-s c u \mm u tcoiim^m^ 
lx. ®mmMMm&m> v iii>z>o m* i nttcum& 

#Xb£%r>XV^-mmb?iittetZ>Z£KZi:Z. so 



mtfiib zn^m- s fc«> irt^Tj h nx §■ Ms 
a. 

[0 0 2 5] ttm«TJi!rp*6^y T/aisffi^a 

[0 0 2 6] $t>{^ «Jtt^WlcKnt Oi^VMi0 2 

t iniiitfrd^s^&T'fi. c u mw&mmmn 

[00 27] JSUb. C V DffiK «t »J C u HSBKfeje/frt* 
Xl|J*j. CVDlS^^fcLTIi. .IdB (hf a 

c) cu" (tmvs) izi nz i mcDmt&m* 

[0 0 2 8] J. A. T. NormantjfflJourn 
al do Physique C2 (1991) p 
P 2 7 1 - 2 7 8HBI&©iifi£fc JtfUi. (h f a c ) C 

u " (tmvs) limmm K *JV ^Ti^© i -5 

[00 2 9] 



c)i Cu ,! + 2 (tmvs). 
[0 0 3 2] WK, ^3VS-$:^*-r€.l?IlVjT-. 



ti«k oTJBtfS *IT v >s fcak Jffiffl Ufc C V D - C u IK 
ai/fcCVD-C uJKttf(fi|«!fe*^jB-epj3Wh«V t 

*©«iftX3WHffiatt*«'Sc 5 WW****. 
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[0033] *fc4--o<Dt«igai:i/t, ±mjftn*f*&. 
i&iztor}<&jjmjm ( h f a c > 2 cu" (Dvmm* 

Appl. Phys. Lett. _5_9_ p p 2 3 
32-2334 (1991) flQffi<OS cott K. 
Reynolds b<W^\Zti\*XW&Z1VC^t> £5 
\Z y (hfac)* Cu*M±8 O'CX-mi To r t<DM 
mfA^bX^^Zt. *fc (hfac) Cu" (tm 
vs) ±y«(r#&T*&y, fi&ffiW)J:5&<S?a0)CV 

[0 0 3 4] L,*»L.«cj&«». SStt**v>fi-ttiJBilTJ-?fr 

iU2n/c« c v Dfi*Ka:i:i«»^ 

«>*ifiitr«Wl*%lCU, |S|ft6) (hfac). Cu" 
«a*%Iil.!t *. (hfac)i Cu 11 ffiffiffi0)#& 

(hfac), Cu 2 * *jB«BWKI»ifi"r**«***«. 
ZOZtiZ, CVD«SB©(»«ip«:^U<fiT«'tt. 

[003 5] (h f ac) . C n l ' 0MMzm^X\X 

ftfc h 7 y T'feJKIIf U h 5 y ^SffifK«H«»r 
(h f a c) , Cu^^SJtS^fej^*^*^*^ 
*>J. Rlcctrochem. Soc. 140 (19 
93) ppl434-143 98i«if&DA. Jain hCO 

U. #l/-/'\(D\fttb<D (hfac) 2 Cu" OMXWfi 
if?ZZ£tfX%S1)K ^WIIKliC h^y 

[oo3G] z.(D&o iz, nm^mmv&mmmmz 

jgjflU&v >C u«38jMHi»lU i*t*^SWJ**H«:jQi U 

[0 0 3 7] CVDIi^tlTlMWM 
8d^JKWfc&S|HlW*«*S. c 

*j'Uv *feft-c *fc:trsrra. c v dki8s& t 7 
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[0 0 3 8] J^©J:5tr«nfeiSI«1«|:%frt 

6 c v D^#/fe^|yi^ii(D§m«r:{z.T.an*if^ijflji-s 

fliffl-tscvD-ctt. misttcvDftt&^mi* 

rtxwmjJLti-M'xmm^z ttti^ a r m>* 
t8#jfxx'Bmtfxw7v isf-fzzmz&^xmm 
jo xx<DMm*omu TFm&Jxvzmtistzssmif** 

[0 0 3 9] mflUI&sZ. l-t. nif®iW)«tt«E- 
*fewwi/cjay m-r- fc**nruB«cv-f ^D3i«>y3U± 

lfoj£f£& C u (DC V D KMJIJ IsfzMt UTte. MRS BULL 
ETIN / JUNE 1993 pp. 22-29 (1993) irflilifj&D A. E. Kal 
oyeros h (DwiXtffo&o 

20 [0040] L*»u >y^fcv>tii, mm-, 
ismt ufc y , c v Dfm utm* u < «cv ^^«bk: 

[0 0 4 1] ffifttft£8&& /<yy>^6Klfc 

[0042] xmxonttuz* wmstwuntwrnt 

[0 0 4 3] *^({El©fl!i<©RJ(ni{i, KIRMflKOJllll 

ili-T S C £ IZ i y , t> ai/N-(oy^ Met *?Kft4: B5± 

[0 0 4 4] jEtr. ^IW£0#©HIHJI±. mW*%''j§S 
«Wcjsv^iHWU-CBIS*y 5:dfe-rs-i:^<. >tm<c 
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[0 0 4 5] 

sm 3oi|iinifWH±^ mij-t&ti-fm&mitG 
dt,«!B i (owmmwzwm-hw, i o^ftii, 

[0 0 4 6} xmm mmmz) t*. afi^jbtn^imiist 
%jB«-r6-im. i<o*i«BiiwLhK. MR7-fc*trtw» 

m 2 ©^ibn-shr jim-t &m 2 ©awfuaafcca. 
jwaaas 1 mm 2 nimmnm. «k u t> *art?fiif 

-5 c t. i-* -Y^s^awiBftessfeaw-r*. 

[0 0 4 7] (l)$g(3) tt. *0>«lifc«ll!tft* 

4b-**2Wb&. jkmmrM^hm&Mkaziz. m& 

[0048] *ffl!U Cffl!#fl4) tt. f(0»:»' 

flput y *ow*-(DWj<o%&m<omnm 2 ©4tRK:*jjfrt 
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5/y >y-*«@iiEb, utfia^y >y-©AP**BMiffly 1 

mffimmibsmtMiRi'V >^-iA)KMfu maa 
$/y i/#-<D\Qifflim2<Dimiz£tt£g&tmBs 

jo [0 0 4 9] Mm (W*JS5) tt. jJB|BWaft^««iJ: 
WUty >K;^<- i:. dcoRIWJ #^<-rtK:n«!Uty 

^vw^-^rii^it-si^c^omtwy^w^-^'ji^ 
(to&»fe«n-ciB«*n. AP&tffhP'fe^u AP* J fw 

pj^ y >jou/^-©«!C6'a)«!iSKBBPi-* ^> y 

*u. ;M»^*^^^«bfe^^b^fe(J^-t-5j^ 

k, -tfflAn**ffiBfa['JWty ^^^-©^©^©fiJj 

SflSB 2 ©ttiln^i-Sffi|g{o:*5m^i^, , I', y X;Vk 
fcS«U flWURJWttft^f- J: yjS«flW«S»»?>»ffc 
J» »:»IWflWiWb^W«:fltm-*.TJHJ4. (a) m/3a 

ewk^Skj: y 5/y >^r-*qa(gu mm") >#-v> 

£.mrt&3M> ( b ) mmm^miz. «k u ^> y 
u (wrsis/ y >^-»Ai i* s iWnam 2 ©fftfg»; s 

t»iE*>y >^-i>g{^^s» &tffl{jRax® (a) 

2fetf (b) %»0JKU BfM^nafJUX^^ilbT 

mm*mkm\zmm-&3M*:mtt& z £ mm£ 

[0 0 5 0] 1&m (3S5j5afi6) tt. ^<D£!iintC?$J!&&* 

^*n«*^ft*©*ufiy^*4b^MB^ifc t» 
SMb*jiwnsj«au«s»s *v. ww.ttmzm<tft®> 
4b-t*«fb& ^^M^ntf^^^fjuaa^k^^. misa 
j&m^S^^k^fe^^-s/iS^^r^&ML-. 

«w*nxv^ z. £ 44^ti-*4bWffuafiasM«:JiB 

^ [0 0 5 1] ^cffiiyj (a!lJjJtSI7) li, -?-©^imc^* J 
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[0 0 5 2] J^>\ *JlfiiJOfcovvt J: UlffiWtgWIT 

[0 0 5 3) ^Bijj©/rffi»*. ^bSsaiafiSjaK(r«fcy» 

[0054] zzx% *m&&&uv®simti,x 

[0055] ( i ) wmisiuummt OX. T i , N 

b, Ta, WfcifOKIto&fclH, TiN, WN^il'C^ 

ifSBSua^*lfl>a»ft*. &"b<l±:it^»S&Pi:S i 
£ N fc-ftt/ 3Jc#ifci®]Ig£/n</ >S d 
[0 0 5 6] (2) KMfctfctf*fcl/C, 0* , 03 , X 
fill* O&jBv^ih. 

[0057] ( 3 ) imm&tftts«fomtm&t: 2 

0 OTC^T^fi^^SCli:. 
[0058] (4 ) ffiUX^-C'&Ztimmit&tyZL b 

li (Ilfac) Cu (imvs) ([CP»C0)tC 
H] Cu (C* Hit Si) ;A^7^*D7t^7 

[0059) ( 5 ) Htmmt U jTr&lHfflfl/c JtBWbtfetf 
«*.K0i fecVDjjaSsS'MKI&U £©8Mbtt# 
^«XIMft«:»jtlfc Cui^jWFrM«D#Slc«G**-e Oft 

[0 0 6 0] (6) cujusso. xmtjuias&m 

li 3 0 0 TCJiU:, <t U #f-£ U < f£3 0 0 ~ 5 0 0 "COfcft 
[006 1] ( 7 ) JBItMftCJBtitS *lfe«ttffllH|*Ki*: 

angiyjtc iscu mwjm^tm ^cu £aK>&*. 

fflU5«W)C u ZlbV-WMbWmri L < fcMMBffiftK: J: -a 
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»jc*f»wc «t s c u mmB&tm v *r c u £*m>& 

[0062] ( 8 ) IMbtttf* i: JfflK*Mf.X t OtfMFJfc 
W 2 J: U /J\* < & 5 «fc o fc, U < B^tt3#*©il«ft 
*fciH8^#*<D^fifc0Jto&*2 «k U/J\* < &3ck5 
fc, #-*U<te0. l~2t^ioC, CVDfiJ&lK 

[0063] ( 9 ) JdEfflflMfeffetf:*. fclHKOBtf*©!*! 
"TS C VD&iiJ; y gKfcfc^rfiS-tt&v ^WJ]jl^KM?ti- 

[0064] (10) tftfifl)fl^6^Wi-«ffiHSII^flK 

1 0 0-50 0^>^7vhD-AT'*)-5C 

t. 

(11) HKbKfcV^.i*. 02 v xttco 2 -e* 

[0 0 6 5] #m&15m&t. CVDi*i:iSCu« 

4fr5 c £ K ck »J . T«6T-*Sii£f»li&.iL;H^jIMfc C usi? 
JK fc ©tftfWfejMfc-t U WfiiHfilw J: « «MWA*C u RQIA 

iBAi-5Cli:4W]{IiiJT*t, K»tirtMIIffitAfOCuKSIIl6 
[006 6) CCf. 4i3WJ«)f|s/U^o V <fc y ^ 

[0 0 6 7] #3&JBfcJ; ltl«SiWblHft*1-«fiftBBWiWll 
«B^»*«#^«* Wf^mfc-rsa^iJiC u tit 

mtmc vDjKK«k y?Kiat*^nj3v>T. -FWi 

[0 0 6 8] M£MKLt3Jjk-Fa>fiWzl:&. Si 

T a S i , KiftftSfiSfBBt. < fcfci*tfei«BU*i^ 
P^S i i:N%^35c&^MW&fflv^^k*«J«* 
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[0069] mmuiunm^timm. c umwmmo 
k [sT)\\mbtzmmmtz®iC v usmLtum u 

fiBSMMEKIUlJIM-S. *ifii¥«ft«)«*ifeC uiWKftilt 
iBffSfctoCti. LT2 0 O'CJJAT*^* b 

v\ 

[0 0 7 0] CulfEtt (CVD) fcfc. WffiRSfrtfBett 

Xfe|njil5(r{J^-rsc: i:ri*#ftu>j©#$fcE> l ot-fe§„ 

[0071] imtfxT-bzmmmt&tiot i/xi*. & 

( 1 ) fcft%J ( ( 1 ) fiMtfifljifuOC u 2* 1 fiDiT'*5 

JbKKOOi #*05#AK±oT&iili»3l5& 
{WKjfFt «fc -5 &i^»£<DC ufl&Difiia^flJflgK&S 
A *v5„ . £ bt J: D (H f a 

c)Cu(tmvs) ( [CFi CO) i CM] Cu 
(C* II. , S i ) ; ^y-yfrXUT^frTtYy • 
1> i) ^ ^Ji/ >m) Kiftaft* HM>e-y*rY+ 

Ym (1) -Xlsyj^bSm* (Hf ac) Cu (t 
msa) ( [CF» CO) * CH] Cu (Cs Hit S 
i ) ; 7 J VX D ^;i/7-fe h > • MJ * */WS/ 
U;kTfe*-l'>fH) irf^^tvS 0 h^- hit! 
(1) • 7^*Wb£*4:;Uvv6 0 tr^PHb^fel(i-t<0 
ricMWWiflfflJ: U t-flS^fafiT-iillM-rsc t J; »J^fb 

[0072] Oz ^tiM^^tttaijoBe^ 

T-ffTOl'fbA^KD^JKDffiT^ if ©jSR* b < ^ 

[0073] cunfflmmmmxxMwirr&nm-z 
^cocu^Wvfiiqcod^o, ^%ransir(it 
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mflB^U/Tr^WcttO* fcCVDEifiS^oafrU 
O. {Kto*(?jh& CuUMI^;"V?S©(g{r^s*-c (o 

t £y&iiiib&^) mu#x(OJ>(»®cvDZ'ij?. 

Cu|fflBfflJIfiigK8V%T©*0, IflHSflW&fcf? 
o 0 O. R|[#(l^^iE©J:d{rFJt!ii:Cui:co^«- 
fcl^SttSSWfc&tfC uJI^o^WIWIiX'felBW** 

±»M>J:'5UCu^EH!»JIH©*0. flWnrtSJSEUtt. « 

[0 0 7 4] CVD»HlliffiKiS*vt{K^«Oi tt. 

flPt», MWfctf^fflaffifeP. . O. eDfrJEfe l>» 
[stzMft. (P. /P. ) <2fcft*^^«clSC»^X« 

<»±, im^flwaftfej. . o s wmfej. tSiiM 

(j. /j. ) <2i:<c6J:^u:fl«&Jftfeltt 

0 0J»TOK»^Cuffl|**i|ltt^fcJ&Sfc*T***. 

[007 5] *5fin>j(D^r tBi J: S C u - C V D 

A-f*7C^i. JKJfctfXfcLT (II f ac) Cu (tm 
vs) *JUv>fc«f?r. C. F. OT'&'J. (tmvs) 
«t**nSS ifiCu0tti{^fH$tV^V\ b/cA^o 
J» X, (II f ac) 

(II f ac) Cu <bft&. 

[00 7 6] CVD{;J:SCu^»Jij«®S^fev^T 

(Hf ac) afi^^H: (Hf ac) Cuj^gri-CF* & 

aaatt*v«aMi©c u jBPntaK u iA^ns^m 

bfc^»Bft«:iSrtrr5 c u«!±jrg| tM^C V DSst «fc 
AUJH *<0tt^fen«Cufl»iD!^fe(ftT*"tt* 
[0 0 7 7] -jEr, *SWJKJ:6Cu|8»J!WJWfcO» PI 
WOUffife fflWU-r * - i: e/c«>, ** v M*±iE» 

*dBR**ifeifiSttJffi c u JK.h'S 3ltt*««#*<D*©C 
VDj5fiKJ:oT«tlft*n6CuJ|«*. ^M^<DiSA*^S 
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[007 8] -£.mjiX'l±C VDffiCiSCu JffiBttfc. C 
[0 0 7 9] fcfc. *M^J;SCuta!M«t)^gaii 

fef^wiinm^Tfcieijij^ j: & c u nffiwtik*mi>^xm£> 
jijHS&fcT'ftj«»uc«<.. cu»i 

«*i«fcCV D^fS^^-^ Z. £ IZ J; oTfr ? . 

[0080] deonfc inin^t^soz M3ft# 

A. (P. /P. ) <2t^5±p^MM^{J^fc 
frt" (J. /J. ) <2i:^SJc^^i?ftafeB95iIi-5 
[0 0 8 1] ^il|J^ t fcSCVDi*(zJ;U^Cu'fea|! 

[0 0 8 2] ^C, WiA3flSJglL^Cu«^b^«MWEfl| 

v d tmmm? £ t k j: y , ±mmJM^^t 
c unmtfihM-.bfa^ffl&oc umtrimimkjn 

[0 0 8 3] O s inilKKJ^^.fcSCVD'&ffoT 

Wfjfi c u litfflpjo/^cii, mzgmum 

CCul8©»jWn**ffcl>S. flp-fe, *9BWT»tt. Cu^X 
5 - 4:**. «4afffi%lHl±*-ti-*feft^src-*«c i: £ 
[00 84] *9B!att. 4l!ft&*ffBlfl • WgfS 
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[0 0 8 5] JScJS. CuOCVDBBttffllrfcOi feiffllftft 
^tiS„ H|J*k 0» ©Rll^iJ&{c<kUTil!li:Cu^(D 

c u <m4m*mw±iumsLbto nfmmtmm. 
jo n>*&\i*t%x.hto&. zbiz. cuHmmzmmtf-z 

[0086] ^u-„ xmwcuHfflffitetvx. mc 

VD£MlzmWLtzi>\ /7X7CVD& itCVDg 
20 & fc*<0fl!i<0 C V D ffi-frgB {sXiu*mUZi®mffiX-$> 

[0 0 8 7] Sfc. 7tc3HgiyjroCuifegUliTll!ii:L/T. SB 

U ire u<D^-?e^i(M;i]<D^H?l^'&-^JIJ^JSfWJI^fe 
[0 0 8 8] Zhlz. ftmu*. BSSi^^^hnv^ 

30 Sn, Co. Te^$:Cutc}fe!|||-r5^^t,iS;i]nrfig-C' 

Pi^«-:^*iniii*fl^U^v^2<DC 

[0089] 

[0 0 9 0] gHWJl 

40 jM*-4<twmmvoibz>, z\<nmsmx-\^ tinjih 

[0091] mi (a) izz<?±oiz. mmtmtis 
x& -> y a >^x/n 1 1 ±iz$m%£ bx-yv 3 1/®. 

UTT i Nffij® 13^9 OnmJftSl/fe C uid8W>fc 
ft©|«BI^«IRW)«^fflfcftK. .kKT i N*j9ft,»aSIR 

i nmus 1 3<DmmzizT i MitVMfrb&zfifmim 

50 1 4t>W)$,2ti&Z\£ttt:Z a 



e 
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[0 0 9 2] Z<Dm&*&CVD$k&.(D&JfcMlZ 
8*& U 1 X 1 0 " 4 P a ZT-MOMm mc V D 

>m (hf ac) Cu (tmvs) ftfflv^c. 

[ (CF, CO) » CU] Cu (C 5 Hi i S i ) T? 

U^.I.-.aC uW^^Wbft^ IftlllSKO: # 

t. ft^***** t tzmmftmrnm <t u fl«a-t* ^ * t j: 

[0 0 9 3] ^ffilMrliojg^^f^o. 3Torr 
T* U-, 0* ;frX#IEfcM$0. 0 STorrT'&^/c ISOR 

fe\ CVDi|i<0Kt6SaE)!JfflJ»Ji£»i. £&££R££II& 
/i-C v^h (D\m~ M»tz n >^ # >X7!r^;K/cD|J[|n 

mns-r « 3 1 k <* u *jo 

[0 0 9 4] #WM*Jfctt. 3 0#fflL JK»#*fcOi m 

»#**niiB»fti/T\ mi (b) i^i^ccud 

*KJ:*JlftCVD«:3l*tt*9 0iWIWJoTs SI 1 
( c ) IZifcf J: •? KC uflgl 6 fcJ&SUfc. $MJtfJtf) 
3 03MH1 aR*4#*i:0* miUfr) KioTMSti 
/cCuflgl 5«?{*K)3 0nmT'$>U, f^BPt 
Xkomz £3 C VD fcflH*fcflh24Hfil©J|IIWr J; 0. 
m2 5 0 nin£>CuJ|gftWj!iU/c 0 
[0 0 9 5] &±.<D± J ?lZimistzCumiZ~o\,^X*V 

h>?*- j^m<D^\mr^m^^x 1 o#ng<DMiE£$yift 

frofc. »JMtt4 5omy, JJMBSWf^ttH 

2 . iL^jfiO. lTorrfcLfc. MWH&fc Hi ^T*St6 
[0 0 9 6] 3©Cu/T i N/S i 0* /Si 

-«wi»flBa«:frr*i«HfflcujRi:T i Nt(ommk 

-^•R8 10. tii£3M#JJ) ftJIJ^TSItWUa 

[0 0 9 7] AtWJi: OTPfllJ*lffeSffliK*/li 

<«\ IHJ --©38(j»GKfeflJV>TCVDII#fcOi BlB*tWI&«r 
f j-*3&i« i&&£#fcC V D fc«fc oTJflttLfcC u«*JB* 
Ufc. C©Cu|8^UJdKf|WJfc|illl;H« 4$NEE*ft 

6, CuJRfiTJUiT i Ni:©UDT'H5W-pJ*Wc 0 * 
Oz InJIIJflj^fefJtj^v^fa^^CVD^irjTiffi 

n**l-Ufc. afefc, miH«^3t»Ji:|ff|^)iiax-Cu 
[0 0 9 8] JBLLOCk*»fe. *JWPJI::J:SCuMBBjS 
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MicftJIJv^ i fcfc J: JlftC VD&KTJffiRUfcC u 
Kfc-flfiT i N£<D^;g&ft|iUh$tfS::fc*^#S3 

[0 0 9 9] *^(J)3{rj;yT i NT«LLi-JEJ»«U 

jtcuflgnov^T. 2<x-<*vn&Mmk (s ims) 

TC^Ef^ CVDJK*fctf;vt?*5 (hf ac) Cu (tin 
vs) fflfl*X?c#T**SC. O, F, SiT'*S„ CV 

*u v^^euMfibfcjftittiftcujR (c, o, f, s i 

£0jtl£teS IMSt!fe{ill^WT) KC. 0, F, S i ft 

[0 10 0] H 2 (a) (^2^J!teM«^Cu)]g^yj 
iHlOTMflfiBUKtOS IMS$hW*5*fc;5"<Ufc. |g|2 

(a) *»J5>iM*»&«fc-5fc. *iiaMSWt:«to-CflJ«L/fcC 
uliMMJT-ti. S i X 1 0'" atoms/cm 3 

JSAT OftMlBWJBIlT) , F(rov>T^2 x 1 0" atoms 
/cm 3 , Ci:-3^I3X10" atoms/ cm* . Olz 
OV»T4X10" atoms/ cm" T-^S. Zlti^ftCu 
«?«tt^*rt-*Jfc*-C«i-fc, F : 2 p pm, C : 4 
ppm, O: 5ppmi:&S 0 &*>\ ^|2 (a) T3HMI 
T i N • S i Oz -Si '|HCtfiai-"58|S5>T'C, 0, F 

[oioi] aiimti>x^msmakxm 

mjj±m%mi>\ ZtUZ (hf ac) Cu (tmvs) 
ft«»^ i:f 5«ftC V D ft 2 flffiWJV \ C u fl@ft«fim 

LfeJMftW©jK«jcov*T. S IMSi:j;6Culi|i« 

^mm^stsm^-stc, ^otmtvaz (b) »^ 

[0 10 2] H2 (b) d^n^^jc^cculMKD^: 
WIWB*ttF*« 1X10" atoms/ cm' ( 1 2 0 0 p 
p m) v C^'7 X10" atoms/ cm' (83O0pp 
40 m) , Oa*2xl0 l " atoms/cm' (2 400pp 
m) , Si tf\ X 1 0" atoms/cm' (S I MS 

mmmmxn f, c, o*t-Tppm^Mi 

[0 10 3] ok±cDZi:frh, ^lyjtrfcttscvD/S 

raffl«oo I iniir*{i^(rj;5Cu^)iMffMm : ii, mm 
axizMmt&cumtwF, c, o^M»«ftt^ 

CD^C VDSttfJKlSLfcC uJHfcH:X« l/10 0Kt 

so [oio4] mum 2 
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[oio5] \m (a) iz^^s^ mmmsmv 

"CI*. *y y n vtfx^ 3 1 ±*3W«Bi: UTS' 'J n >m 
-ffcW 3 2 fe 4 0 0 n mflgjK U 'JV^7 7^ -Xfifc J: 
»JS/UnxftffcJ|!|3 2±<0^7.h (BtaW) feSM 

-fptVXy^y^fe/fJvvt. 3&4 0 0nm, ISO. 3 

[0 10 6] 7J^y#*) y-rm^Z. U T i NfWi 

3 3 & 3 0 n mfflffltUfe. C uJUBlO^dbOJAUGKiHia 

Ufc. «^>x, «DSl5iniJi-e&ST i Nj£$S3 3<D 
^ifiif-ti. T i f&ffct/a^&S B&ttftIK 3 4 

[0107] ioafiifi%jftcvD«a©atei[t 
cvD©oa»j:y 3 owra. a jsh#** 

WWrOWftLT, 1813 (b) K^i-«fc5fc % CuJK£3 5£ 

AUTaftcvDfcgi&ttsgotHHtfjoT, bis (c) 

Ca<i-«k 5 fc, C u m 3 6 & JIM Ufc. 

[0108] j&kwjidos o&ia cfDH^to. ran# 

K J: o TUSKS n/cC u J$ 3 5 ©Wii® 3 0 n 
mT** »J . ■e<Dft0!>JR)l4^®»(C <t5CVD i:{JH±/c 
Hi" 2 ftllUOJIttttf ~ J: y . #j 2 5 0 n m<D C u|R & JfBHl, 

[0 10 9] fcK* JJii!lfW^^#t«W«MEE^c 

^•i«ct 1 o^MRHKwyiufc. $sM&jj£ii4 5 orn? 
ay. mmmwmzn* % £e#»o. iTorrt«e«* 

[0110] z.<D&oiz\s-znhntz*mm~&-3<u 
wwvmmmm (cmpj fejav>Tfflfc&*fiaK 

KflllXb/c. ffi3ftbllxftD«ENHS&|g|3 (d) 
k»M«*»f>*S7.7 y-fejuw\fc. cmphwcujkhi 

jWUiHWbfeni*. CuJBtTJftT i NJBfc®fflk0t!f*l 

ujlft&WtVt 0*1. \ aut>]&*C uiQNbWg!ftT'&& 

fritz* 

[0 111] 4^^^J:&CuflUbJ&»iS!tSl<0 
WSUlHrt** 4M?fttjWfifiBlljafeK: J: USMBOfe t i 
3. SSfiH-T 1 . 7 ± 0 . Ufi - c mj&*fU£>*Ufc. It 
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OC u 0>fll$ttS£i$tt 2 0 "CUT 1 . 7 ^ SI- c mT* 

umfrawwM&twmz&t, ^itux *w c u tDfa 

[0 112] 3USte0>J3 

[0 113] tilfflmmt UTI3; ->y n>'>av\h{c 

'ttmRj: L-e-yy 3>«Mhfl8* 1 o o nmjWL\stz*,o> 

t>flv Vs. icaSLhK^^ v 3? 'J >^£t iiJCul: 

£9 0nmflMLfc. fill*,, UyKB(rJhM2: UN b, T 
a, W, Mo, TaN, WN, TaSii , Ti, Si 

otL&> iz % jjwtm&m it-sums.* u 
[0114] m-. i©iSK*«ftcvDa!sa©a6sst 

SSttU ^"l«IIMI!lt|ill^»*f'|--T% 3»CVD»CJ: 

sit«6#9o»iiwfofc. amam^omA »* 

xfco. iraiiM^) ti«fcoT«t8l*tifcCujffiK>fflWCtt 

ffi 3 0 n mT'* U , fOfWiiW^W <fc * C V D 
30 i:{JH±^|-2^>fi5l£DM^J:y, 192 5 0 nmCOC ul 

[0 115] JSLfc<OJ:^K:tfSIKbfeCu|«t-3V>T*y 

itz. ^aysjia!Sii4 5o°cT-*y, ^ija^'^f* 

[0 116] i(0Cu/fiBW&jUBI/S i O2 /Si9 

[0 117) JtWJtUT|i!|DM«efi5Ji5tR«:;i] 

f?i3&vHli§3t6^CVDKJ:oTJ(l«UfcCufl!IS:jH« 
l/fc. iOCu«»c»l/JJi3Ulg«|i:PIUHi >l4M^ft 

5, cu ujittTttit?** ictKKriijgi t ©mrcfepiA^j** 

487 ioT^^J^lEflbWReil^.L^Jf^L/iC ulRKi» 
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[0 118] 
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[0 119] &fc\ ±HM>*HT?. JtWJA-Cti. ft 

(0 12 0) itWJA : SmjfX<D*WtoK.jL&Cu - 
CVD8L II. >|iJWJ 

Itmi B : ffi»#;*.©*{J9&J:: i5Cu-CVD, $$1 

[0 12 1] O: 5^-^51 *«**UiKiteCuil»J*«n 

<D 

.mm i c u»&#i£'£ J rav £ 

£ (- =t u . mc v D'^-r ^ b/i c u ^a^js 

htez>zT\At<$mi^^x. znhrtmm±^m& 
[0122] *swiroi. Mm±mmmi~&f& 

*3»Wfc*J»*CVDII?W>0. InUKf^trJ; 
[0 12 3] 'jm&n 



l/t (Hf ac) Cu (tmvs) CuS:JJ]V\ dtDlg" 

[0 12 4] PH4»yRLfeCuJiaaU5tr03&Sa!tJ:Ufl] 

OnmOSiO, fcJ&SLfc. ftK C u OffiRK&llJS fc 
UtX^^v # U >^S*Ki«k D T i NJHfciffiWtUfe. -ti 
feStgfcUT. &CVDj££J:UJKr4 0 0riina)Cuftl 
KtiifflUifc. CVD©jMH4. JKIW^fcUT (II f 
ac) Cu (tmvs) fcJHv\ C u JffiB^!i<D#feaiaffi 
1*2 0 OXfclsfe. Oi (Hf ac) Cu (tm 

v s ) ma&g t imjmmdffizfrisx c v ds*kss 

1 3 s c cm-StU O, 0~ 
5 0 s c c m0|B|-C&A.T, KlBttm&tcffiMZfiW 

[0 12 5] [21 4 ODSSiJqllt^. JR»#*«>4>jn:«: P. . O 
40 t <7)#ffiP. fc|fiBfiUfcfct©$MEJfcP. /P« X'$> 
U. «6Wltt2»-f*>«a«rr» (S IMS) {ZJ;U^ 

Ufc©»4. CVDJHW^fXO) (Hf ac) Cu (tmv 

s) <Dmmmx&^tdm\*Wf&\stu 

[0 12 6] BKOtiMltt. fflB|B|.^©»JHE«: P. . O 
2 CD^>JLEPo fclSafi^tSO^iBfcP. /Pi X'* 
•J. «ftl»±2«-<*>«ft»rrife (S IMS) H«t«J^> 
rrL/ciCujjgMico^i^jSi?*^,, ^M^ii: UTfiia 
U^tDJi. CVDM$W^CD (Hf ac) Cu (tmv 
SO s) ©Wij)oc^T**SC> O, F> S i"C*>SA\ S i 
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KIMIUTJiS IMSCD^USPS^T «1 ppm) T'$> 

y. mifrhimMs/z. zwMM&caxjBtja** tj* 

y^UV^T^iaL^ciglMjEOCullM^C. F, C\ 

[0 12 7] Bq4*»e>, P. /P, ^O&ftT'C. F 
fc. Ox feflW&OTV^KfcB&bfe-f. P. /P. ^2 

■PSSifcSr^l/TV*. P. /P.-*«S«lfc 

SJUMttftfciS^Ttt. C FSWei±ttJ|E®CVD-C 

[0 12 8] *^WC33^T{i, aORB&ifcJBi: UT* 
j8U-^ofc/U*L.fcT i N&JBWc** TiNiCufe 

Cei^Tfc. 4^J££3CVD-Cu|R»flSMft4bff> 
«iaM4|&bfe4V\ «rtf«c5>fcf. fle#0HtftCVD»K:JS 
v^Ttt. T i NTfl6«ifii^0^^t)McD^OW^^Ba 

6CVD i&Ctt. T i NlftffiteO* OttAK «fc »J ift*> (' 

*. 

[0 12 9] StSK6C»j5 

KC u A^kfcJRtt#*©*fcfflffl is-Offi&lsftC VD - 

V D - c u «coiamvbn5i U fc±S«*f§rtr C u JB 
©JgtftfitfeJS J: tfflBJWMf C u JB' P£>HBK&lg . 

[0 13 0] 1*151*, «HBHTJfitUT«>!r«e»Kfl« 
JKfclWrUfcCuJRf. .h(l, Cuff. 
^JlJv ^ C V DSxtC J: »J JjH9Lfc»£rK:-3V vt\ C u Ji 

f , ' i wrMtmimc umt> • i wMmmfm-m-z 
wcuti a»KiMr«*< lppm) ±t^ wm 

«Wifl6*(WOT i NT«Lhfc. -We'nCuJif* feM 
**#.*<D*JU <^T C V D J: »J JftlK Ufc»£fco I, *T 

[0 13 1] BI5t^U^jKMIK|BKi. JKTFOW&ifiT* 

*0>£itii<~ lOOnmfDSiO. &J&&Ufe. SWT, C 
u <DttflfcN!fJlJ!3£ Lt7^y* U ls#mz.£V T i NAM 
&J(Elftl/fe. (IITac) Cu (tmvs) t 
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f, «:^CVD}^{Cj:0afejaffi2 0 0TCT«L/c o 
[0 13 2] ClOIKKdllrCuJIIifiOSKKSlSt^ 
a****ii:^J:y«fb^fc. ftftdttCuJRr> 
fflJIWStt lOOnmtlfe. d CD ± 5 UTH&«ffl U Jt» 
tJLLfcgittt* (Hfac) Cu (tmvs) 
^fc-tSCVDSstCj:U 3 OOnmCCufflKfi 

0 0XXzxffllL\s1±. Cus^llgf. ti&Zf ft 

[0 13 3] H5KBV^. TJfiCuJKfi '\HDfflmm 

io ittiiaatziwartscitciu, isw^ aifac) 

Cu (tmvs) <D,frfeJIJl,\feCVD$jK: ioTtii^M 

mt^#c ua f i ^<mmm.-tfm'*. ooo PP mtt 

T£>J§3\ £0>±fcJ(BlllyfcCuJBft •fu&TOM&C, 
FOftlfc* 1 0 p p mJeHTKfSi li^ffii: 

jfc^U-r^*lL!feriiUff=fe i/io 0JW.T*--rsc 

*, c v d - c uimmwmbi^mMm-zabz z. t 

[0134] jttawfcu-caKttaflo^y^cu 

CVD-CuJff 2 '[©^IftMttWJv^! ifij 
■T*«^KIi?>Cffl J: ^ «i:|l9ffl* J ** if^fjns. UU 

[0 13 5] *fM|tJ:*BaS*&Cu«%CV 

[0 13 6] ^WtCfct-tS^tlS-^Cu^cDJIMIftiiX' 
Kcfc£„ 1jiS@»*«B|^*Cu»*»«,JJB|©Cu»-^<0 

[0 13 7] ^Cfc\ J-X±^)til~^6«D3IMMIT-fi, C 

u mt&mmmfr h -nsmwumm^ % mm 

MBR^ofWa 0 tr^-y>^i!i£0^b#:^ % v >S 

[0138] mmmx'^mmmuimm^ 
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m 1 fcURi \stz «k 5 K*ffiiJjK.k S C ufljMuDTfttflriftfc 
[0 13 9] J6H.L- ififl*«"e*>oT«li:©*Jltt»fi» 

[0 14 0] ««JK1. ^b^^fiWJ|(^V^5^]|B^^T' 

ifii..l ifciRKH-* c £ o liffl&ScitfllKiov vtlKBTt S. 

[o i4i] r-ffl«:(oiKn^^Hni0^(ru««Kfe' 

J0UJ(«©^;E»!l»*«ffi»T»* «J , *£ffi09£ff «<b¥ft 
-RWEJSSSW:: Jsv Ji, iWIAC(l«^*«s«=R^iS 
**®0Wft«t«:«!»rr* - £ K J; U fliHMWfcff 3 d i: 4 
WflteLT^*. {Sot, ifflatffcStt. 

Wi-«-fc4<ast»tjsMb*'tt««Mi'S:^rt* Q apt.. 
fe?iiws-tt3a:v^«)tiiei&nJ:un«iBrF36rcft*»oT 

[0 14 2] rcD«£5&^bfK»«C«fcU. fMt&K. 

<t* (s/ua>«fb*) *mcm ($/y=i>3Mt*D r 

ihWSifiS«*^B * S c 4: t- «c S *» ?>1?**. 
[0 14 3] ^mtBfe^UTfcXfl'i'^li. ££J: 

ck u aueiwju-t* t * d k wmt jfflKft 

JKiBKDWWK) 1 -2<Dtm.£ L/T, JlftiWWL/W v *M*kD 

ffiKI-* c £ *«i!iffl(«BfllB«:^tt^K «k 

[0 14 4] Jlfl«£fc$Wfc55i:©llfltt. Wffcti'xyvs 
;v^ck »; «c*(l«ft»KJr'rS8tt*tit». tfxyvw 
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[0 14 5] $WfcSte£Jte4M>IHIfc:tt. £tfb&KT?£5B 
[0 14 6] !M(lffii:»fb*fc©initJ«Mfc*fe 

[0147] «tk; m\sittt£Mm8^w»m 

20 [0 14 8] H6»4. dOfb^HAE^809ffiR5^^ 

4 5 c ^Ufci 5 &J£3[4 lr|if" 

[0 14 9] #ffi0^4 3 J*. ««a|«B^T«i|fr«*lfc 

^^a^r^4^^-a-$/c*(D^b^«:^c-r. 

ScorrinflilSJ^T'^U, ««R««)iWlftn4 3 dfi^-fO 
LTU >S„ i©0t3|ftn felftiSk l/t4 3al: 
J; p ^P^^bffii^ffiJfg Utv »fbiB4 3 

a wi&tf? xvfms nx « u . mmmnmww 

ff.iiSTKA _ J-«ti^tv^J:^tNI4 3 b*^t|**iTi>6„ 
^ITSU. 4 5b «fc ^ f^&l?4 1 ^{i^ns. 

[0 15 0] 5MfcgS4 3{^;^4 3 e fefl-UT 

S^4 l kliHiiifcM^m^T'^U, m<b&4 3 

3±<»K:fijatsa4 1 k5MkS[4 3 sr«att*-'^^4 
[0151] earner-* 21*. ^fb^{--c^u/c^a 

£ * >«nfKiS- tfl«fi^« fttiXDifx 
50 v^s <> ccDSSi5?EIR4 2li, m#;*0tth^Jbiffi*»e>'F 
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/Vl^4 2 a Srrt-UT. ^r?Hife**^^<D^*X4 2 b 

[0152] m'mmmmmtsm 5 a«. j&fitft 

4 4 llHRMteatS. MWB&E4 4tt«tfJffl4 4 e l:J:oT 
SIIMI (l ot) KHW*3*rtvv&. jmg£4 4rtl*. 
4 4d£*<^*?K*li#* (Ar) KioTJlUHHB (9 
8 0To r r) fc&^T^S. JWt>» {G , ^4 4|^©^ 
»»W4 5 a©«flfifJ±/^l/^4 4 c fe^UT^A^ 
tlfc^ffctf* 4 4 d Cck oTfl'StoT** /W74 
4 a*qjH< £fcfc<fcoTSWfc3K4 3 £#n&Stftfe£jE 

[0 15 3] JtftK£4 4 i:^Vfb^4 3 t©n0tt{WIW4 

4 4 attK*SlK4 1 {iRSJS^n^^v bPVJE^Jtl-4 1 
jrr®l-yjK&5,fc-5C/"W:/4 4 a*«HJEB**W5. & 

fc\ ^tt©ittrt^fcffi^± < Mlrt&tLWzmmt 
4 4 bflOlSfcfcterj/j\* < UfcflrjWsK. :4£gfe0!rcf*rt 

[0 1 5 4] |«|9A2fet59B(i. ^b^(IOl,^(7Ml!iro 

«re**. mmfrz 3 d^iMgofw^n, 53a 

ttSMbflS. 5 3bfc0ii&**i^fta<i-. £0><k5fc. IS 

[0 15 5] *«MMMM:l/ttt. mtfSBBKT** 

P 7-tr *v»l"7-fe h V • MM ^Hf— i4H 
( [ (CP. CO) 2 CH] Cu (C» Hi* S i) ) , 

■bf-k>JB ( C (CF» CO) 2 CH] Cu (Cs H.o 

si)), ^■y-^^nr-tr^i'T-t h> • tr* h u 

^^l/i/'jm^uyi ( C (CF» CO) « CH] 
Cu (C4 II. S i ) 2 ) tf>5*><!>&< tti ft 
^fiC *i & ft 4MBIM«Dft£ttrC & S CI £ **g * U v \ 
[0 15 6] C*^^©Wfi^^^^dJti|^(t)•^^JEE*^iSv^ 

t 1, K J^K#8tfcWI tMIWfc* * < & U . f&fc®#Rffl 

[0157] ^'wx-fi. comwiwtt«fifc-r6fe«) 

nfcffiWRffittfe HBffl S-ttS ^ i: & < fi*> taut* 
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[0158] j^s^<o^mm^ai±^fb^ 
srts„ titox. ii«i«>/c»jcDAKiianriUn : ji-€>r^i-m^ 

a. 

[0 15 9] SfcK, *^{g$:M^^BlM©fW^^Xr 

[0160] fijtfeatRifc{a£fettsi-r*K3a>j{> 

20 T**>S„ 

[0 16 1] fcfci, J^Ufc^S*affl»S*BB3B*JBv^ 
S. 

[0 16 2] ^M6^J6 

d ©Mil£»iJT*(^ |8i 6 *c^Jtfd<fc*aUtHdU&»M * W 
T i NSr4WIStrJlHfilli4:i-*'>xA (T i N6 
Onm/SiO: 1 0 0 nm/S i 9 ±(^aiMIM 

[0 16 3] Ti NliC uM?*SS i Oj ^VMiS i 'I' 

*fe\ KIStiHdL fll^mtflfSM^Ho^tt 1 6 0tC 
SJ&S&tHSttaL* BXlO-'TorrKft 
**1?^E»aW»l/fc|ft. He©^^ 2 afcUBttTA 
r * 1 0 0 s c c mSttU £O)l$a£Jt&£E£0**2. 5 
X 1 0 ' To r rH^S«fce»Hn>y^^>^.y'^V^'4 
1 d<OBgi:i*ft»|«Lfc. ^y4 2aMl; 

A? ^l/i/v> ( [ (CF S CO) z CH] Cu (C* H.« 
Si)) fcjfjv^c. 

[0 16 4] &yyW4 4 eLtz£&ELbmj£ 

jj(o mM&mtot'&mAkniz u TcovmnijjfflSiLm 

&2. 5X10-'TorrtLfc. ^bT> |KlfflM?JP^ 
R«:»ftaU»Kl/Ttr3ivO<^4 4 afclW*. 
4lODIt^ f J : &2. 5xlO "rorrl:W5i5C 

ws-M'&fj -^/c. «c*>\ Bti,m4 1 fc^wbiK4 3 i:cona 



31 

&X-\£^/;W74 4 aftBBJhU M£W.xco<KJi££^ 
iL"t€> d i: J; ^T^«(D^)K!«:^ihL^ 0 ^C0|8]K 

[0 16 5] ^Wd^SiZii)lgT'*U, *©gfflBSRIH!fcfe 
a^*B«W)— ^>T***Jte<OBMs(«{i. 7 8 0 nmCO}fcfc 
Jl]<r *T»fei? U - * 9 5 % Cvly * U «fc y 

^Ja^T«U»94 0 0 nm(Dmm®Z 1 0 0%i: 

[0166] &*>\ ^«j»j«)»i^«)m^®;m4jsa 
f, s i t^frmM(»mmm®{*'pi~-££tiz>?cm 

[0 16 7] 'Mmi7 

8t^®8UMflSS£ UTteT i N 3 0 n m/ S i O? 4 
0 Onm/S i VxJ\V$>*)* S i O* ff£jg3 4 0 0 
n m. ft!3 3 0n mfDr^S'—yit^rt^ 

[0168] nsmajSL wtwtmm&mMmii 6 

0XXZ.ffi![st£. EU8@0ktffMt&* 5Xl0"'To r 
r tz & 5 *-CjlG£ttlfc Ufclfc H 6 CO/ VI/ ^4 2 a £ il 
»TA r & 1 0 0 s c c m8ttU £0H#0>£j&$EAftS 
2. BX 1 O -1 To r rtMJ:^ C3l/^*y^ 
)V?4 1 dODlPJfSfeMttUfc. -CO^ W74 2 a 
fc»Jl5TAr;tf*<0(Hal&*:jl:», J&&34 1 feTO^-S 
WSlLfc. 5MtS[li6 OTCCAftftLfc. flS*»*9»ll<D 

>#fl ( C (CP, CO) t CH] Cu 
(C» Hi 2 S i) ) &/MV*£u 
[0 16 9] ft.^ feTx-i/Aft^ 4 a IC 

5:2. BxlO-TorrtUc, ^UT, SttWHffiK 
M fefflWWttfc \sX \£x>SW74 4 a fcflHtt, 5tfS& 
4 lC0|f{yj%2. 5X10"' To r r KflyS-fS «fc 5 ir 

-HWUfcfeffofc. &*>\ &6SE4 ifc$Wb&4 3i:0>|Hl 
CO'/- WVl^4 3 c fcMHMHHW^aftfcniftlintt- 
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■c. ma*c u T'^tz^aoiA^nT u * r> mamsvm 

tiUmj-tS J: -5 ^*IMiiMB««Ofl«ftftf!»jJ: U Jfc. li|J 
t». tfxy/^y4 4a&aMLfc«HSM«»fk* < 0. l 
6 g^ofclRr/S-p^Jci//^^ 4 afcfflihU WW 

[0 17 0] fli3»OBj&|?-f£8 Onmt^'fitC^Cfc 

mutv^ - «af*attt»*flrt^^ taw 

[0 17 1] m^#~V&CuT^£(Cglfe*:JB 
lHHfl)fl»«B4 0 . 8gtbfc, i^^HJ^I5H$ft J: U mt 

20 [0 17 2] ^4flte0!|8 

^^<©l^^^^^l^i-0*^^^Jco^w^5^^J 
tcp^c iwiii 6ot;. m**co^-b»{w*cos: 

Jt^4 1 <|1CD#JEEI£5 xlO- ! Torr*^5X10" 
Tor r<Dlp5|lB{C«l>T^)^b^^ffl^S4fJo 

1 0 0 s c c matU C(DII?f(Da5S^4 1 ©J0yj**2. 
5 x 1 0 " 1 T o r r{r?eS«k-5(r.n>^^>^;i/7 r 
4 l d©DBi:i#*iPIJiE0fc«L K*BS4 1C0M**7.JE 
30 1MPfffismv&&±^\z$m&± 3-NCOiS«^coflt 

laaftaaDWfflN-sck^.to-cfi'ofe. «ej=\ ion© 

[0 17 3] fl|Jt». «MJMftfitt-SfcU {«i^MJ^%^ 

l/T»T i N%Tfl!H§ifiii:-rS'i'X/N— (T i N 6 0 n 
m/S i O z 1 0 Onm/S i «>x/n) fefflv^fc. JSC^I 

V X )**>V\£=. JVi/^yM ( [ (CF, CO) 2 CM] 
^ Cu (C* HuSi) ) "Srfflv^fc. 

[oi7 4] .tmm^km^^mbntzmm^^- 
ymzRmm (%) tcisv^T^t. v^^wawbww 

Jl<0JW-fii^4 0 0nmT-*>o/ci„ KJM*jlfte«:ff"3fc 
JlgOJSaak UT{*7 8 0 nmfe/llv\fe. BM*9 0%Hk 

±iismmm]o>miHii)< son mj>mx-$> y . *k-*W£i* 

[0 17 5] Eftf^cOiHUjafefiftti. *Jl35faUT'* 
S. fiP+>, l!ll^*^>iE* { 5X lO-'Tor rOII*. R 
lf$7 4. 1 %. lXlO-'Tor rton#. 9 1.8 
SO % 5X 1 0 ' To r rCOiltf. 9 4. 7 %£fcofc„ 
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[0176] fiLbo*i¥*j:u, wmomntzmmm* 

0 1 To r r^l:K««rt«i4:*«S|*U\ 
[0 17 7] «cfc\ A-MXmM&ttnfVbV^ s&atz 

■fe 5^7* i> y • M *M/ >J ^ 1/ WB 
( [ (CP. CO) t CH] Cu (C. H.o S i) ) , 

JV7 J Z*U>m ( [ (CP. CO) . CH] Cu (C< 

ii. s i) ■ ) bm^xtmmnmm^bntz. 

[0 17 8] Wc, ^dSffl«»^*«!l»i!feft<*>oSt 

[0179] H8ii, xmm&wmBW&Kim 
$ ti* c v DjR««jft«a(*^riaT»**. m 8 cev > 
->yy^-6 m iRiigfOfli«cnffr (u*vw^-) 

6 2K, if infill 6 3 *^bTJK«*nTV^. ^y l/$ 

•>y 6 1 y 3jOW<— 6 2*i;Tr5£«0|5I«K^^^ 

ofettC, [*|8 (a) lzjfct*5K; i/V>#-61 

(0 18 0] 138 (a) fcomW»fc*5VvC. 
©flHfrP 6 4 tltt1!niSAlfl£«*T/c«6W«OC VDJR»A<S1 

W&M^ xii«ft* *vc & y . s/ y i a^^p 6 
4 i t ii j: y , v y v^- 6 l cos» 6 5 

wcaswBtRS-ctt. t/y is#-<Dim («»p 

4:£*Wlo*H) 6 6tl y2tf;WV-6 2*W$HHB7 l 

(-cfco-cjsrr^n, jK»**'>y>^-6 i jamais 

[0 18 1] y*K;W/<-fe/1f^|fcEtt@i|EU 
HI 8 (b) ir^im^T, BI8 (c) 

&<si:. ««*ifi»*%w«nfes/y>^-6 i«sss8P6 

PMSKS/y 6 l ®M6 6 tfBOMBttP 6 8 fcffl 
#•5 <£-5 «efiHPH=» JStHflRfttP 6 8 A<!R|^ fc*vcv 

RWK^iiwftrj 6 7 iarmmm2fttz*t£itktf7s*sm 

WM-D-CMfaHtlTXi). S/y>4T-6 1**WEE#.X 
(I^P6 7fc]!R&ofcWB|K:, ^ffitfctf***, ^y>y 
-6 l|Aj{«tl^<3y«dn/cit#:MM , fe, JSDfflRttP 

esow'^uiiTcfcfc&s. cnt«ty, -^gCD 

[0 18 2] C0»y>^-6 1 ^J^ftttBtHfeliK 

D JEW* C V DKJ*5K(CflWiT« 3 S„ 
[0 18 3] H8ir^CVDjam«ft«aBT'l±. i"J 

^-6 1 tt. y 6 2C1 MfflM Mvcv 
**„ m 9 izifr-r i -5 y tfjws— 6 2 y 5: 

tiSKM (6 1 a~6 1 d) Et{-tS^il^Tirf}|T**S Q £ 
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CQJt£. &S"j:/*r— 6 1 a~6 1 dfi. ytfJl^— 6 

2©pi^ry±(-€^^ l ffiT'geiti-scfctr «k y. 

[0 18 4] >>y ><$r-6 1©«PB8*. -tOHIftt-'feJ: 

JO Ufctttllf, ->y ^-HfiP»fcJ!h3 < .«0K|ii|(7>M 

*¥BW • (1^1-6 c i: K d; U . ;TrM©«^{' & 3 i ^ 

[0185] &±(D£o%cvnmmwmi&*M7Ltz 
cvD^^iai ot^-r 0 mi o^-tcvD^iafc 

*. ^fk^. 8 1 jhMftnrfin?jb y , c c -eimr^ 

^*>5v^im^CVDM^{Wll^K ia*>tzjS31g 
^•arPjti-S,, Ji»WP6 8*«y40fcrt— 6 2 

Hk&mt&z. U 6 8 *<Bft£ y TS C t &K»Jh 
•tttlfoX'hZ. ISoT, JHW«WP6 8 0S/y>^~ 

[0 18 6] yW/<^fe|W«9CHWJJ-r*3. 

[0 18 7] atffc«8 lT^flt^io/cIM^It 
^Sg^9 15:iiU v CVDMJ^S9 2|/g^i!:[g$ti/c 

i«i^tv/c^9 4mfu^#A$nSo c©ir*. ^bs: 
^? 8 1 ^mwMmmkt. imwmvkff*m>v>* -v y 

7^ 8 2 *#ALXfej5iV\ 
[0 18 8] *5»«^b^MHS5ft»Kfejn^fe 

*n7-b^l/7t h^>^7^>^^©W»{b^J 
[0 18 9] ^j«^PiYk^{i. ^S*fe#;u^«fcS/;EMK 

jTfjgfloffiH *T-i«iii;$-y-s i a k j: y s <i«vp*»fe y 

[0190] kk, yjjoi//v-ftiiiigs-tt. w^^b^ 

** < 3^**wt^y>^- , fe>IWP»J;0Wfl:^«ttft 
ntiafrr*. ->y v^rt^^b^feifiia'H-:^ 
t^jip uaj s nx\miafrb%Atmm y b 
aa*. ^-^b^ro^WBB^AJ-XTf-Ari^UT*? 
^7 <it^j;y, nM^tv^«^b^%fer!ff.*>c^^ 
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Ttzzttf-zzz. tsmmtemtisT (Hf 

ac) Cu (tmvs) &/ljl>/d§£f£f£ ^AtMOfa 

[0191] %itm^^xmmbtzi%m#*i3, #x 

Kiii«&UT8< U\ -&fb^f>CV 

<o iAli, ntina (II f ac) Cu (tmvs) 

[0 19 2] /rrM«S©Cu0©«4*f]gnjcj;s 
3 -f&;b*>. ^Wb&fe^ivu^v 

(0 19 3) m&<D\*m(Dmmx*mt%fivtz.®., c 
v Di&&#;»Hyj;»3H^^ & 

[0 19 4] «c«. *fBI!H©CVD^|girovvC CV 
C V DmmmtfrD C V DliR»ftfiWU'r*«fflC VD IZ 

^mimm-c&z, h u -< v ^^wt;^ =«> 

1 t$JlS<E> CVDC«t fh7 ^7 3 
ST i fiRlit^'r i N$WDCVDK±3$J1& 

**i*-ff«'>U3>fl:^««:«t«^i:i-*S iO« 
US?**. 

[0 19 5] *CVDSi|RttCVD|SCtti:l/Tfl' 
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[0 19 6] itlAT, ^WtDCVD^JgCo^T, m 
C V D L/TSfttiJi L*:** *mm^ J: 3 C V DM** 

C V D imb-T, T^Xv C V D^ftC V D*£{r#|LT 
[0 19 7] PXhWMVtcfrmH-£&4b¥m\)&mi 

zK;W * lulte^ -it S d £ KJ; y , i/ u > *r— 
ficDi&{*C V DJH««:3^$nfcM#:C V D JBtftyOigitt 

c v Dmmv&tmmt mtmrn^M -t 

[0 19 8] JiiLT. JiLL«U^b^^ft1)3t^[SO^ 

[0199] mmm 

^SteWej*, *»:J:6cvd^I'&CuH|)Wjs 
K4iWt*«Hc-3V»T^r. gll ltt. *ffii!JJ{r«J:6C 

v Dmmnmwmmimnfa v *tfv 

m % 1 Oram 0>U ®^0. 1 3 c c) <D| J ] 

(DtyillMUVtfJVA— 6 2 09MiitMHl6 3 J&^^tl/cftSS 
^ R«:^£0 U 6 2 {I»-?-£0t|i/i>Wl 6 3 4 

[0 2 0 0] VjK^— 6 2tt. 191 1 {^gbr<Lfcpafll 
7 1. 7 2K±oT^«tl«^nrfliaffi»K:JRiWl/ 
*u M%7 l»J;tf7 2K»*y*>W^— 6 2*$i|fisl,;fe 
i: U 6 1 flQWttd n/cPJJS85 fe±t>*6 

S«-*ffi{HK, Hll ll^L/fc«k^t. miStfiHKilftP 
6 4, saE^flttftp 6 7. mrnvmn 6 8 fc»ttyt. 
^M^KJ^P 6 4 i: ffiEfttftMRttu 6 7 {*. »J ,K;w^ 
-i|-iiCf*l|6 3f^U-C^Wfi^(I, jfefeWflyf^flaft 
« P67 tmWamn 6 8. liU sK^<— 6 2 £I£3X,T- 

[020 1] McffflQMil^Q 6 4, m&fMUfta 6 
7. ffiWS&in 6 8 ©I^Jfttt. -t^TS/'J 6 1(0 

U jK/k/<— 6 2 HtefS' y y^— 6 1 ft^NfltUliS & v ^ 
J:^K, f7DVSiJ >^7 5T~>-/H/fc. 
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[0 2 0 2] ZCDQWi$kn%CVD!x]fom9 
fc. (§11 0f±^OJ;5&CVD^{I<D«im:*&6. $ 
tt^Cu-CVDIgilTC&S (Ilf ac) Cu (tmv 
s ) ft, lkgG/c m'< {Ci)HH-:$tl/cA r #XK J: 
•J. S^K:««f*nfeJlfJWW8 4*>f 3 M§af«#:MW^ 

1 1 6 4 i-e/mu/i. ^iE**7.«^a6 7trfi. 

2 k gG/c m* {CMJi^tlfeA r#74;7^7D-J 

ifii(±c v imm&mmimi-Mis-csm , &~&z j: -5 c 

[0 2 0 3] aWb&8 1 £CVD£j,te£9 2 CDflBfrft, 
;MBHKtK9 l i: c VDErfaK9 2 fcomictt, y— 

[0 2 0 4] *Mt?K8 1 irfck. ±jSSBW^«HKI6iB|ft 

tf&flr&s l W&#^1-5/c&^H^xM^Hg^8 

3 fcBBHSLfc. C VD£fS£9 2 fcttfc:— * 9 3 K <fco 

^9 liOiffijr^UTWiftrt-SffiJHBMRfcL/fe. CVD 
[0 2 0 5] JjSLtO^-SJiflWE^tWtCVDiKlttfejB 

0*. c u mm-rz>miimT<n&o izv&mis 

lOOnmOSiO. J»fc»j3SUfc. * 

k. */^/*y yy&icfcy, cu(^sit*«|liitt±fl 

t UT4«ai©T i 3 OnmJfiRbfe. C<Dffit5 

9 4 fcCVDEJ©5ft9' 2M:RiSU CVDgjfiSS9 2 
t^mifet. JM*9 4 £ 2 0 OttliW:, 
[0206] /^vy2 6 fcfl-l/CjRfbJSa i rtt 

gsfeoujtfc. cuona. SMbS[8 ii±k— ^r^::J:yi&- 
1 tt. WOT* J; y 6 BTCKUftS «fc SKAlBttS 
tvft. ^UT. ffi!^8 2, ^f^J|»6K9 1, y— WVk 
^9 5 fefl-bT, 1 0 s c c m£DA r^SifAW:. 

[0 207] SUH& 9 2 W<OJE# jWSSJfMWIi ( 0 . 15 
To r r) fcfcofc*. UsK/t**— 6 2 ftlDHES-ti:. ^ 
U 6 1 titeffifMRIftU 6 4 ©ffiBfc-ftS-tt. * 

>J >^-6 lftK (Ilf ac) Cu (tmv s) &f&& 
lyfc. S"J >dT— 6 1 & 1 8 0J8BWg*-tt % ->V 

8 tofiBKKHK* -tt, l»jli!i«E#*fl«&n 6 7 *T**T 
V^Ar^ {£2 0 s c cmKfft^) KJ: 

(II fac) Cu (tmvs) tjSdKSmztilB 
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Ufc. d am. C V DgjCS 9 2 rtOflajfcjafo 3 T o r 
r £T'-I®_L#U lTor r J5lT*"e«<H, 

fc. 

[0 2 0 8] 1 0^i©*fli|sK«-t?««?bfc«. »J*K 
/W/<-6 2 ££<btri 8 OJftHte^ HMfiftfWiCW© 

^tfmasatts/y^-6 1 fcsjei/fc. * ut. T5^> 

yy^-6 IK (Hf ac) Cu (tmvs) 

U 3 & 1 8 0 Jft y *K/l*H- 62$: BHEStfT:. jftj£ 

*(JW--Y^^*8lnlli»JjEU/£. 

[0209] 8 |hI@ (DMtRTVL V XAsJ*- 6 2 (ORH 
*BfflK4WW'ffl«Kfc«)>t**, &j£%9 2f*M>H0to&* 
0. 3To r r{r^:S*T-CVDja,S^9 2ft£#&U 
fctt. y-W<^9 5«:Wl5. Cu©l8fl»*Ti:l> 
fc. y— MVl/y*Wl>*J:|i|l©tyW^^-r>8 3 
S::frbT v jfvfb^8 1 4+t'J7^«im^ 

i so^ffltrst?* u . * ©#-f Ar— m i 

2&^Lfe. 

[0 2 1 0] ±BB^i?^-C'«U/cCu||gcOlDf:^®$|^ 
mm\-Xmm\stzbZ?>. JS4 0 0nmt?*o/i. SI S 

(»m®M%MxZ<m Is ft C V DMsjr J: 5 C u fiK)I5UiJ!« i: 

[0211] »^ mmm'Ja^x. jmzn&cu 

zntzc umw-omwiLzm^t z. ^ ±10 %\m 
xib y , lmmm&imtz ii«uwijy 

*5wh«i i * c v Dmu&^rmnmmimmntzm 

[0212] «cfc\ -j^mmmsmmx Ar^tur 

^ it^llfiWfflA r (Hfac) C u (tmv 

cui«M7tn:ii ^afeBteWiT'/fjv^c (iif 

a c ) C u (tmvs) 0M^t> 0 frflk©W«^PWb^^ 
-trb-^-v • hy^^-JPS/yjl/ynvf>lH«tiffl>«Sa - CM[ 
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[0 2 13] SfefiifiWll 0 

j&utstwvi*. ck * c v d mm. ft a i mssm 
izmtt&<m^^ii<-f. mmi 9 xmm^tcc vd 

»!ttftJHv\ C uJSRWflDftbO KA 1 CDC VDM^T** 
ShU^vy^l/J^^-^A (T I BA) ftffl^fc. 

**SMMbU lOOnmfflSiO. JR£j&$ 

£Sl©T i N«!ft 3 0 nmJffiBlUfc. 

to. 2 14] i©asK*cv.DateKta»u 
sta. 3 8owjh^u^ 0 *fc5Wfcss®jaa , fe 9 o 
ij*wffi0m& 1 5 o'ct ufc. mm 9 m 

^K«koTCVDA£*Sa[til«ftU/c. T I BAtof&Ht. 
«W*tW-f ^%4|yittUJgUTA 1 siSKI=fe«I^U/ci„ 
Al{fflK®JBW[ftil»Ulyfci:Cl6. »4 5 0nmT'*o 
fc. T I BA£?)l|ii||i](7)PM i t*^4I»lg<DflS9>f*T*i^ 

ufcirjHRittiW 1 u . mwmm&mttim u 

[0 2 15] nftttl^fegATm&KSA ltf 

fffcroHHIRfcKKfci: )Kap(ii!fi*flnlfCCJt{5»IL/T 
ffljbllU "itWlullSkil^U yy-*«Rfc«fcoTJ{aiM-SA 

T*cOA 1 JjEStftWUiBU ttP©F*4i^i: 

[0 2 16] &fc\ *aWJ^ttAr*t>J7^*5J: 
tflWWJrJAr#*i:T I BA©*«rJBv>TSW8l/fc**, 
£ft&#;*.Killl*.-Cf|530;tf*. MZ-IZH* #XftCV 
DK*SSEt(J»H-S^i:*»nrtn?*6. A1©M 

(dmeaa) ^i£<Dmmm(omiii}^\it'm<^ 

[0 2 17] CVD»S!IIrt«J®il«ft**lfcaW>K: 

wes u/t c u nmm&nz wik-r * - 1 c £ u . fx 

^-(DtfTs Mw,fcS?»jjfcftKFihU *»oCVDiSIl*D 

»D!!?M?ftTtf&3fcKJ:0, C VD£SS<Z>*g«ft 

So 
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a>a«Bft£fccvD&e£fc£{i»u *fcCVDS^l 
ccv DJB14^«*«tt&i-6fcib»^0W&*i: c v 

d jac6&rt©jR»#;*«*»»-f s tdtoBS&mzia ft 
[0219] ^iiao^^^fiiPi^bifei-c^s^n^H 

fe&04Hltt£tiK. *j <fc tf<> av wjaua«SJ^fi«E^-<5tKS 

j^A^tsi y jit? 3 1 ft mitt * in wt?«8k * ntznm v > 

#\ 1 2^ffifc«fcrj t «tk t-^^ft^l 1 3©*fl5 

^t?»4«t c u ffl&$im&\,*rt < . Ofc**o -c« 

»V >yj:trc VD t J; oTJltttUfcC u|)g*»J*»ti 
^ ftfliUav^£«). ^UV^^ft^iMIWBKJrJtU* 

[0220] ztihrnmofrnw*. 

fl*U\ iWt PVDjftKJioTiliaLACuJBt© 

i N{cf^nSiiSiJi^^JK<D^b^^ U < fiN b 
a C u 4:«H±t? 2 fflftAt* h S iAttljg 

AI^Ti CR^nSTflli^Cu fc(OW» 

[0 2 2 1] *^J{ZfeVNT. ±jBKM*il5ft-T'«>Cu 

[0222] ( i ) mm tukmrnttKMrnrtim 

M£}m~mtfft%<*z> 0 inftBik-rsfcfcc, jtts 
^ WTJiiii:«>afiaftt**ft»«cc uij^ft7'to*feai/T«< z. 

hf^kU, CVD-CuJBtM:^0!>ttSCuJHt±fciSHtt- 
S 3 1 »i«e U , iiesc V D - C u)J{|*^!l^iflUr^b 

[0223] ( 2 ) 7«>#eiS^iH«|:(0insv^c u jigftM^g 

UTfeXlhiaU. dCDj;{^i(6Bfii-S C V D - C u Jig 

[0 2 2 4] CVD-CuJS(D^i}n¥?( , H'l-(*. CuKfiffl 
i» ffljtfir <B8»t) KStfU Htt»-llMW»*«i*l=lfll.hU & 
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5<Dfc)U Cu-CVDT-fiu 3StR±T?Cu©^fe^*^ 

[0225] mmt^ftcumii.uth<(Dm. $> 

[0 2 2 6] 

C VD-c ulH&t -|^>iri|^|Ri-^|.±/v(D>(iai: 

& y imm %$m$M *» b < imimm v ^ 3 ^ 

Kf&fb£*i/ct> cot, tlrfr. 

[0 2 2 7] ^:ffil])J^«^-C. ?a^vHg$fiJ 1 

2 j vtz c u ASexWffiMtk ftffidtt-t s - t «*. * v> 

. kKimttS C V D - C u JJ&O^-ffi&ft 3 P> UfiLbS-tt 

W«mKTfl^U ^cD±f:::iie#^>-wV/&Rft 
fiUIJ LT WnflC uflgft Jffiffl-rs 3 Hi y . 

W.I:tif^-tS C V D - C uJKO¥M1!k«^ttac u ft 

[0 2 2 8] CVDJOMli HIUCC uttdMffiSrffi 
CML<Wl£ft#o. o*U» *«Cu«**£*HiT?* 

jwto feifiDQFffife^rt&iwsfflr £ Kims 

tscvD-cu iwwtms&k-t * i **Ha^t- 
s. 

[0 2 2 9] ««CuBI«:in«Sfflfc«e*J:i»q« 
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* **iffi©iiaflrffi ft jg^-f 5 - t {r <k y . x 

u v * y ucu (100) emm 

[0 2 3 0] sSefc\ V^-W&fVyyoytfmtOT 

[0 2 3 1] ^^flWa*OJgJBK:ov^lBWJ-t 
6. *3tWti:j:ecVD«[Sf*. CVD|Sl«^7.*<gjtS 

i» *>xy\— %<WH"*Jfe*fflSt(B'S:At?CVDfij5SSL*S 
«U *^ CVDSJfiaKCVDJRW^ffftiJMft-r 
5 fe(tocD^{J^ ii C V DfijSiiE W©IR**;tf*<55 ftSH 

[0 2 3 2] 43fiWJC«5CVDlSHK:*JV*T, »1*>€) 

j» jc&QSiit^ mmwm 1 4<d^s i 2 1 *^f. 
^nntiT c u - c v DK*Ks«fftre** 2 fiKoffKbd' 

ft. ^J^.« ( h f a c ) . CuftCu fcflSfflflftaiH'-J: 
i J; y . H(*«)K(BSBRtt*<K3&X>^' 

[0 2 3 3] i^£Wifnft^*^li^^^ifcJ:y« 

li(hf ac), Cu<0»»fc*ri/ftl«fiW^fiyS^-*fc 
«). ftiMWt&ftti&XVit (hfac), CuHCu 
m&H^-t^ gJ®fl/T|Sttti:&3 (h 

f ac) , Cu(D»*«3nS^ ±aiiasiffi 

<Drm^m^&5ij&'ium£i,Timz*mm> (hf 

ac) fe^tf (hfac) 4h»«fe(»ttfcfta. 
[0 2 3 4] rtD«lS^Ji; UTfct. «^t(*5tsfns 
fcft. fHSWfcftJCTfirtflnf ft iKtffT * - 4: U \ 
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*»*©KJt&iIiifcMit£JHfc ls< lismivtotztizttibxfr 

s„ Mm*MMtm<»m^ffi&-f?>tzebux sum 

[0 2 3 5] (h f a c) » C u©|&3c$i££&t-f5*: 
nSttlfflT?T*£S/£tt;*:# < "TS 3 fc**8&jW*JT?**. 
#R©rofciffi*a;fc£*»t*fct.©*. Eli 6&a*UfcJ: 

[0 2 3 6] ±aaSrt»1Bf©IMm!fiEfc UXf*2 0 0-3 

JflfiWSfi** (h f ac) ©^i:J3G9-*-$71Kttl&Jfc 

y & j: $ k-t * feftT?**. Rj&fl&ti * x*t * £ 

[0 2 3 7] *&HK£«£tt&&i^3&Br* 
J'JE*"J?JBl^'bjaui]-r*Ci:*<X***. mtf. M*4 

XjtHS^^^flD^feKf^i-SBMtitifiJfflXtS. 
[0 2 3 8] JBU-„ ux«fflfl^«»ia«tfi«ato 
v^XJEi&Ojfe**, FJM^b$^£*JfflUXftflS&Jilift 

f)BX**S. mil (h f a c) SfcAuJiB'fe-grt.'IK 

w5 C £ K <fc UM^JS^«OlH|J|JW«eSK:&6*![j«t» 
[0 2 3 9] JJCR £j££A©«ifiifeffit> IXfcttNftft: 
o^xswm-s. 

[0 2 4 0] 1 

ei 1 4i±. ^yj^swj^^s^^ttas^js©^ 

Hft&/f<i1*rc**S. CL©3gM50rc& Cu-CVDflS 

[0241] ^at©iS3W5Mi»att«>x/>— ±irc u t 

^b-1*aHWtfiafe»i J: oXJ(IBH-*fc©OC l 
i l , BU&ttm#x*1&0&t}tt^#xWtoJ& 

m*bm. cvDiaiBsui. ^x^-i lotjiaft-t 

^xyN-35jrii^©C V DJ3l»#*©|H| »J iMufcKK'fc© 
©ft^S'Jvyi 1 2, JBO|BW^«:aSftaSffi*i«^Xi&- 
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*- A'HojftcvDxa&s. 

[0242] #*^JW±«fle|*©C u - C V DJ8W© 

y«fbi"6^©©^ffiffifbv^ 1 4 7©im». swbufe 

£6±/}>*>y l 3 l ^©-MtfOy l 3 2 fetfiUS. 

jyjLii- -tammc v D«B©t»s*frc*6. 
©*wsre*<5Cu*wi i4ttfii#y>in l 2©±iifi 
ftOWifiin, t-fi»6ii3fl)JHij||ii:fft)ft. c 
■uww**/^ * y y^m^ & y frofc. fiH&y >^i± 

[0 2 4 3] J!^Wfi><^I^Wfflafia!tK«:ilJv\ C 
VDtJ:SCuJ«©J|IBK8ttftfrofc. CVDBD&1 3 
6^0X11 »© HBHfc^ftX*** (hf ac) Cu 

(tmvs) ; [ (CF, CO) t CH] Cu (C* II 
..Si) fcjflv\fe. mmWffiL£\sX&S i '>oc/n-_L 
KflfflMURfc 1 0 0 nmJBfifcU *&lwi©±t^y<y 
i» # 'J >^fisl'«t 'J 3 0 n m©T i ffiftjtfc 6 0 n m©T i 
N«jRfc8t»Ufe*,©4:/fl<rSfc. Iffl>)I/N-feTiN 

[0 2 4 4] CVDfiJ&Sfc 1 0" 4 Pa^^ 

2«»»u ■£©&, t-^&mux^^-M^ 

^> fcfiL lti«W«:«y 7 0 TC K4njft+« i i: K J: y . 
C V DJR«©^|»ffi4±ff H biz A r J: 5 

mt* C V DSf£^{i#A «: 2 #|BKJI$t 

bfc. JH»^«6©B»fti:«t±l4. 4 0©BH 

PHUJ:y»-3fc. i©*S»„ (TiN) ±^«& 

40 0nm©CuiIM ! &^L/^ 0 ^©n#. ->3i/N-(Sy^ 

y ytfammimm 1 6 ot:*x«±»uxtjy . -© 

1 ^©CVDmW'ttKr 1 5 0 nm©CuJftft<?©C u 

\zxwa. uxfev ^iBjtcjffigi ux^s c t twb bn 

[0 2 4 5] cvD«©i©flW»y v^iliiliC VDtnf 

kwii>MiiSi*fih>xjsy. *ftcumwm , J>#9m 

©ffl'M«^{±, -?-©{*^{r J:oXH«c**«. ffffi©Cu 

«»y ^^iav^si^x** y . ^x/v-fiiMpy 

MWL/cC u|R^|lt@tt©ffi|IP ©C u«btWc. 
COflP^Kl jStt* C uB»!l**tl.t»Pl!»KUac r?XV^*> 

[0 2 4 6] &|:. *JBiJJKJ:6CVD«{BKJ:y, ^ 
|g(*5(© f x/s-fc^r LX C u jgeOK^Er C V D Xf J V \ c 

vD«art»-3i»tti*jffiaiLfec ujawRMA^nnscv 



# 
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Z t. WfS tz$>(D$mZ f TO tt a 6 0 IfccD 6 ^ 
yx.;^-izML. 0 0 nmtDC uJ]££id|M 

J$ 1 8 0'CHTCVD^)]{5b/c. CVD^ftlA) 

mismfc (^>r<fv^f-y-wyf - ' 8 1 o&ffl 

[0 2 4 7] -*r. jtfftMi: Ut. flHGDJ^fctfx^ 
>^K¥*>C uJ)M£Jffi${LTfc*^^iro 

±£ttc v DKiBbWac: y k < v t fe jwm-* i t a* 

— ^: 1 8 O'CtCiill^iU. 40 0nm<OCu£'i'X^-± 
JUffiSSOfeflL CVDSMWtffe*»Ufc. *x/v-« 
«rU >^±Kttl» 1 0 0 nm£DC uMtA^ffittLTV^ 

i ottlfiTfiC uJKtttJRiatf*vfej&: OTw^ofc 

[0 2 4 8] t;t-, ±m^mmtmm^ 6o«c©e 

-f l/+<fyXJ\- KMU ^n^'n4 0 0 n mCDC u J^^r 

mmuki soictTcvDrttiKUfe. cvd 

; VWfflC uJKKJt^TjJWfe«:*SO { fca«BrT?* U , 
[0 2 4 9] fc-*jS3*&ffliflfir;BVvCtu -35 

u . c v DagaasifiiKswibfcc u 
«?*tvss z<DCujmimx cv 

Dg&gKT^Ji^S^x^-fSIffifc^* M?J^ftrtSfir 

«»K«»t©cujBi*9«A<n. ®mm*'£m 

T-$>ZZ£i>mX&iSfttz. 
[0 2 5 0] JUO:<Q|ft*J:U, /|3WJ!fc<fc*CVDjHai 

feiijv ^itiij:!;, c v DSiL^wiiiM^ tisava- 

(IJsWTC u JK*W < JBttl/t *k 3.*i?> C u flK*^W 
m&ftttSl US 3 i; < , LfctfoT C V DE^^rt 
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[02513 mum I 2 

t, tfxyv-fjitty >^J:C*(imt * c u )i&D»>| ; -ffi 
ttfcttBU Cufl^¥?(Hfem&frn*::fcCJ:oT 

[0 2 5 2] H 1 7 (a) f±. 74/5^*Rfi«ffl*X 
/<? ^-{SJtf U >^ 1 5 2 g&SfiittKK 0 0 n mCDWhffiC 
uJ»*«BUfct,<DT-*S. tfttflC uRtt«O^Xf 

i*. y >^**Azrffl© a it oi ( o 2 4 ) mt 
j»u«c**t^y 4f y y?miz± u c uj»fejffi»r* - 

hd-kO, »4 00nmO (100) ^WftaCuffltl 5 

l*JK«-r«ii:*«T?#>b. 117 (b) li. «jaa^ 
x/v-fiusy >y 1 5 1 (D^i5ife N «fctJ f (I!iJiHl^4 0 0 n 
mCDC ull 1 5 2 ^ \) >^»i J: U WiSlU/it. 

©T'*S„ C1<D^. CuBg(*ii:UTCu (111) 

tcu (ioo) i#jit^fe&*£jimrc*«. 

7 (c) <*. tt^%S?rS3£RO«>xvNHWSy->^ 
T**S„ 

[0253] ^n^aiSBHtD^x/N-fij^yvi/fe, c 
V DfijS3Kfcjfta U #HBWJC»»>a^N-_hK: C u C V 
D(;«t 0 JffiR UfefiL <m 'J l/#\Z.i{m U^c C u U&Z)tf? 
«f?fe%^i?bfc 0 CVDCiSCuWfef'Wl ^JRS^J 
10t|3Jb<. tfX^HH*l 8 OlCKTjJftCVDftff 
V\ «HH'>'3V\-45ti4 0 0 n m(OC ujRfeXfflSUjfe. 
J» Rft^fcUTtt (hf ac) Cu (tmvs) &/f]^ 
fc. 6 0$fc©6-r>^>>:iVN-4ftittbfcfc, BI17 

(a) C^U/cJpefflCuafflMUfe^xyNHSWSy > 
^±£1*10 1 0 AtmffiC uJRb9ffi8(OTV^ C«OC V 

f '81 0fc/Hv>fc) triUgWiU^ii^o, JHWA^b 

ti^feb-r, A»&iff«t*«»?»tiT v ^ z t «<anB$ ti 

[0 2 5 4] |BJ^IC6 0tfc<D'>xy^'&*PJlU/c 

^ tt. mi 7 (b) j^ufc^iSftcuffiwaLfc^x/N 

H»»y ^.hfcfWS; 1 0<tmOC uffit*«jiaUTVN 
fe„ ^©C VDIHKJIHKUfcC uffMSKO^x^N-flM* y 

■ xnyf ' 8 1 Ot/llv^) H«kUlfffliUfefci 

6. hi 7 (a) ammv^tum^ «w**ui& 

[0 2 5 5] fl63K09fe5<*rBI 1 7 (c) 
HSW'J ^t;Uv\ RWMw 6 0tk«D'>xyN-$:^JlU 
t. ffll*. (SWJ V^±K» 1 0 (im<DC u JW«4H8t b 
i» TWc*l — apCuAWIA^v&jiacOTV^^&A^H 
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r— ^31 %m Vim. 1/7-4 V^f-y • * rr y 
f 81 ofejflWc) triUaf-filfib^fcc^ IS^Hg 
JiU:«ky. mMtoV^-ZimL 
tzZ.Mz&<)> ^x/n-M^'J >^J:K*($aL*:C uj$ 

,f,c uMd^^m o< fcumsac uBiv^nfefli 
^-c*.$ofl4n*re*<&. 

[0 2 5 6] Ctl^SSIgitD^X/N-^UV^ 
S:C VDEtSacKIBU #HR8W)tfXA--±fcC u % 
C V Dfc «fc y JffiRUfcflL «#'J >^KJffii«UfcC uR 
OSifiiT-JIWfefelBS t fc. C VD «fc S C uiffiSfcfcf'f" 
tt. 1 0 C < . -)xyWgjS l 8 01CCT8J 

C V D =&fJV \ %m$3L; v-fif 4 0 O n mfflC uj$£ 
iffiffiUfe. ia»3tf^kUTI4 (hf ac) Cu (tmv 

CzJffiBt Ufc C u JI&D^^&ftfitlttao^ &fr 5 

[0 2 5 7] ±SJ3?ll«©$xv\-«*&y i/^jtvpft 
*o±CJ|lKOfcCuJKroil«Pfcfil«ifc©Bll 
tt&Hl SHarr. HI 8«fi©gftW4. S i >>x/n- 
±fc*/<y * U >i^fefc«fc U TiNHOn mJfflftU 
ifflT i N±»r^y * >J V^CJ: U 4 0 0 nmCDC 

ujR&?sga^Tj(iiBN-6 ^ t \zjnmt&mc umoel 

1 0 0 % k l>X#lstu 

[0 2 5 8] miS iz .fcfttf. JMftffiC uJB&KKUfe 
jW&fc/J\* <. ^21»1©«>x/n— CH*y y^KJfc^ 

* c u jgift9(&H uttcu mm(a<D^mfki>mm n 

[0 2 59] fiU-ifi^T Sfc <fc 5 ->xyN-^f y y 

yiz-7>tbc umzmttzimtm^zz. y, c 

flVKflftfcfS iiWJ. J-JEspJBttft ± u 35v>iWfit 

[0 2 6 0] mMMl 3 
3. OdlffEOTtt*. C u - C V D OJRJ&tfX iUTl 



(25) WJI-Y-8-2 8 8 24 2 
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[02 6 i] si 1 4 if izacr ±3 k. ^iwj 1 2 
6jJB2fla«bi&«w)Bjias»ai 2 n*. cvdkbsc 

1 1 itcvDa6aa^*st^i»t*fcft®:4yH>^ 
1 3 1 fflmn-aMLjfe. rusks 1 2 1 wsuteig 1 5 k. 

u iii»Rn»T?*«. ^ ©usaaRia * jm» i/fcfft c v 

Wi V >T C u - C V D {I £ SJffiMfcfiro &. C V DM 
/<? jBWX«JP^lMb£«rC**5 (hf ac) Cu (tm 
v s) *JH^&. |0IBB@fifK£LTI*S t tfxyv-JL:K. 
%mm*: 1 OOnmm, *fe»ZC<0±^^"«5/* 
y *s#m~£. U 3 0 n m«5T i HSJli: 6 0 n in COT i N 

[0 2 6 2] *xys— ftCVDfiJ6SB*K8OTLfc*L 

142 a. 142b. 141b 40HWT>liK^ 
>y (^-xKihr-2H>^) 13 1, «BJ!rt?vy (H9-f 
/Kyy) 13 2HJ;U, #^iSftl 17. 
T. C VDRjS^lAi?: 10-*P a^*T*^2^|=-^,U/r 0 
i» ^tr, ijrx/v- i 8 O'Ctc^U /^142 
aisitfl 4 2 b&M& av^^^flfiK^Vuyi 

4 1 aftButt, ^usift«%£«ca 1 2 1 

fcLfc. */c, l^^i{gp>3<DS/S|fii 1 2 2fl««*<2 5 
0°Ct^SJ;d^t-^ 1 2 3KTM&U*:. -tOt, 
/^Vy 14 6 £0Htt. ^^ISgrtt; 3 0 s c c mCOOz 

[0 2 6 3] tOM. 1 4 0 fcBIt*. CVDflOW- 

^X^CVDSJCS^l^AU CVD$:fTofe 0 i^2 

m mcDC ui* ±irj||glUfc|ft. l 4 0 

tfl)ft/^14 1 a^KJft, /^14 2 a*S 
J:tfl42b feflUWC. C VDisU.tJ^* s 1 0- 4 P 
a^{IJ&6*T'$t>{C^^^,feij^(-t. IHIRffcfc-* 1 

2 3*aSH*1??WaJUfc. -3*0» M^'Xd^iffcJ; 
ffl»^«»l?±ftl/«t < toilll. Sf&^W J; »J DKtt 

l 2 l fl-cot ti^^MW*, jWttftSJifclPIKffl 

4i? [0 2 6 4] CVDSHBfcffchS-ttfclfe. SHR»fi:il|!f1c 

u cvDasai 1 1, ksi i7, 124. ft5?^ 

IB 1 2 1 *trt*WftB. n&tfltitZ/-? 1 3 1 
nffiWff%«SH-*ii:t:J:y. *»{r«kS[^5fe^S 
©aKftftM^fe. ^©JS*. lflBO (h f ac) Cu 
(tmvs) *SCVDSiB«:^U/d!Fj , iift<l£l>'5 2MtD 
Cuftfit (h f ac) 2 Cu®^&a%TWfflW9«C» 

g^jcDStSifli l 2 2CCVDn(f»c^U/ci:^^tiS 
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[0 2 6 5] &*>\ 4^aiS«K:*JV>TttaiSflS*IH13^ 

[0266] *mm^mm-Mmfo<D&M 

[0 2 6 7] -Xf. &mmi<DMffl\£VX, Cu-C 
VD&froT^$|lft, H 1 l:^LfeCVDgj6^(!^(, 

2 l ft/h*1*. Kft l 2 4 fert-l/CifiS8fiG!» 
J; »J ^bfc^ ( ±fliI^KE0Ui: PQftctt 2 m 
m«Cu|««r'>^~±»zJ(Efi|Ufc«. CVDfiJtSSS. 

« £ ^VTVaflifKilHO . 3 mm^fOjSiSrfe^XDM 

[0 2 6 8] caiafMfflbftif*. -eo&ft^flk&Cu 
ftffft (hfac). Cut'Wtf^ibn. CVDi; 
J: * Jffitt fctttt * - 1 «fc U . ±aa»li^<oirrtMj!l»* 

[0 2 6 9] 4 
ZCD&WJT'f^ 1 3 T3BW8UfcC u-CVDS 

[0 2 7 0] Cu-CVDTO#*fcJI*BMjK>CVD 

#*<D8i^fel#<*FliKrc5 o"c~ i o oTCfcjnjsfte*!.* 

tvM-v^v^iwia****. z.<D2imutG*n*. mm 

IS £ & o ft y , v >i±c v DgjtSactWxc: */t-9 x 



(26) ttBB¥8-2 8 8 2 4 2 
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[0 2 7 1] ctiftKj±i"S^it)»z. n l 9(^-r«kd 

fc. BfcMSIS 1 2 1 ftCVDHl»^^«ft*ft»SttS 

J&kbTfi. ^P^l 4 3ftfflfeTCVDfCj:*Cuilfe 
afci&T Cfcfc. JGWV 1 3 6 ©A y P« MWW^V 

1 2 1 ftCDf&SlIn 1 2 2 2 5 O'CKilll&i 
U 1 4 6 1 0 s c c mlOO, ftRfijgKIK 

[0 2 7 2] 1 44afiJ:tfl4 

4bftDBtf. W^O^^Hlf fe|«|gfe/rl/t 

a-t * ^ t t>mt u \ » 5 ^[Hi±fl^^ftf jo 

^7 [0 2 7 3] M±cfcy, *58Wc«kSCu-CVDlxJci; 
J8S»3tf^OMft*& i:*£DC VDMm'7.(ii®^^S C V D 

saMP»K«*f « 2 mwMtGfomtizibsmizjtL y 

[0 2 7 4] ^fgiianiS^^flM-M^gti. ixJ&& 
^ fcfcy. f^J:yt.l!WHffiattft*Jf*ii:**"T?4 

*. 

[0275] */c. *fmiitr ^^b^Uflf£fiSSyR(^ 
flfi*H<o*f(iw«fc * tf 6 i t *^njftiii ^ y , (fefc «t y 

[0 2 7 6] 

^ 1) {CcfctK^ «K?ftl?rt*«^bl?*ftJBi»^ 

< kt^DB^J; y/TijeWllilwiai^tWWRW^kftfc 
SMW^ ft{J^i" 6 - i: k: «k y . i^&S*^{ffifK;t«) 

2) 00^©ma^«^KfajfiJ:yt ) i«v^ 

50 [0 2 7 7] 3£K % ^5filJIJ (ffi>m 15, 2 0) (C in 
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i£ -jzmfDmmx* tmm* < c v ds 

4) R/^rtT'^ai^-^jni^^jiBH^r 
JUKI"* C u flB®fflfe**|i||id U h <05lte*iB»t? 

(0 2 7 8] 3EK*fc, m^m2 9) 

[1*1 1 1 l £0*M5t|(c^s^4§t#^g(DM5S 

i\m ) -Asmmss4 <Dmtm\z.ts c u sskwf 

CuBgf. ±(r v Cuff; ^JSM^o^v^tcv 
WfflC u ® f , ilifflHM^fc^Stt^*^ 

iM 7 ] bi 6 (Dmimmmi *v*tm. 



(27) ^¥8-2 8 8 24 2 
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[EUO] ia8fr7jstCVDM^$^liSfe^v./cCV 
[HID ^ijaco-fb^^ftlfiK^Scr^i/H^n-SCV 
m 1 2 ] |§J 1 0 lr7jrr C V D3£{g £JHv C u (Dim 
[Ell 3] M$ti^CuMOM/fEi:Mm'7.i!^f©i!c 

mi 

[i?ii7] 'Mmmimmmmmzi\&$mbmmL 

[gi 1 8) 3mm(D0^-m$v y#*:wz*w>.uz 
vsmstzcu mourn t mm t omm * mwm. 
20 [gii9] c*-Gvvu$smtoamamteto»m 

11,3 l-i/'Jn^xys 
1 2, 3 2-S/y3>SKbim 
1 3, 3 3-T iNffflff 

14, 3 4-&fm(tim 

1 5, 3 5, 3 6"-Cuj$$ 
4 l-KJ&g 
4 2"-#**flS»K 

4 4-tfj'« 



[|§|4] 



[05] 



[Hll 6] 




[1*17] 




(a) 



lb) 



(cl 
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[Ml 2) 

[[^1 10] ^ ) Bt>C VDcJiM ttH 




(31) 



8 8 24 2 



(ISC] 1 5] 



[Ell 7] 




Cu <KX)»//AJjOa<OM> 



(a) 



to) 





